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It is with great joy and pride that I write this Chairman’s 
Message to the first edition of our very own Journal 
of Kenya Association of Physicians.  And I fondly 
hope and fervently pray that this edition is merely 
the first amongst many that will follow! 

Kenya Association of Physicians was inaugurated 
in 1992.  The first Newsletter of the Association was 
published four years later in1996, with Prof Bill Lore, 
the Vice-Chairman of KAP also acting as the Editor, 
and under the Chairmanship of Dr. J. A. Aluoch, with 
Dr. Were as Hon. Secretary.  But for some reason, 
the KAP Newsletter did not continue for very long.  
Besides a Newsletter, for many years we have also 
talked of a peer-reviewed Journal of our own, but 
little progress was made, that is, until this year! 
I am very happy to see that at last our dream is 
being turned into reality!  And for this, my heartiest 
congratulations go to our Chief- Editor, Prof. Omondi 
Oyoo, and, indeed, to the entire Editorial team!  Prof. 
Oyoo has guided us to this noble goal.  Also worthy 
of particular mention is our KAP Honorary Secretary, 
Dr. Mohamed Sood, who has persistently harangued 
and harassed us all into action to produce JOKAP!  
Well done Dr. Mohamed Sood!  And, partnering him 
has been Mr. David Ng’ethe of Medics Management 
Services, who has shown us a lot of patience and to 
whom we owe a debt of gratitude.

You may well ask, do we really need yet another 
medical Journal when there are already so many 
excellent journals in the world, many easily accessible 
on the internet?  The answer is an emphatic ”Yes!” 
because, as Kenya grows and with it our medical 
Services, we as Kenya Association of Physicians 

also need to grow and have our own independent 
institutions, including our own journal.  Besides, as 
we expand our capacity to train more physicians, 
we will have more young physicians who will need 
to publish in peer-reviewed journals to further their 
careers, and where our Journal will provide them 
an avenue to publish their M. Med thesis or other 
research findings.

I am sure our Journal will grow from strength to 
strength with the passage of time, and it will mature 
in its time to take its rightful place amongst the very 
best medical journals in the world.  But how soon 
we achieve that goal depends entirely on us!  We 
all need to support our editorial team by submitting 
relevant research papers, be they M. Med thesis, 
or case presentations, or review articles.  For our 
editorial team cannot produce the Journal if there 
are no papers to publish!  And, equally important, 
please read the Journal and comment on the articles 
in the “Letters to the Editor” section!  

This is our Journal.  Whether it continues to grow 
and mature or whether it will wither away for lack of 
interest, depends on all of us!

Wishing you all happy reading!

Karim YS, MBBS (Lon), MRCP (UK), FRCP (Lon), 
FCP (ECSA)
Chairman, Kenya Association of Physicians - National
Email: yusufkarim351@gmail.com          
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It is with great pleasure that I allow myself to welcome the 
Journal of Kenya Association of Physicians (JOKAP).
  The JOKAP joins a highly competitive collection of 
International journals in existence exclusively devoted to 
disseminate basic and clinical science developments and 
observations in the speciality of internal medicine.
  In this era of global medicine and internet, availability 
of the JOKAP is a welcome addition. It is hoped that 
JOKAP will provide a forum where physicians in Kenya will 
document observations and advancements in internal 
medicine in this part of Africa.  We are as well welcoming 
submissions from other parts of the world.
  Kenya has a population of over 40 million people and 
with over 400 (physicians) specialist in internal medicine, 
Kenya should become a rich source of information about 
development in internal medicine in the continent. The 

JOKAP therefore is a timely addition to the worldwide 
medical community.
  It is my hope that the JOKAP will parallel the rapid 
growth already witnessed in Kenya and that it will become 
a competitive journal.
  The editors, the editorial board and the management 
of Kenya Association of Physicians should be commended 
for their efforts in initiating this worthwhile academic 
enterprise.
  The publication of this first edition of the journal of 
Kenya association of physicians is an indication that though 
we have a long road to go, we have moved a long way 
forward.

Oyoo GO, FCP (ESCA TRCP (EDIN), FACR
Editor-in-Chief
Email: geomondi@hotmail.com

Editor’s note

Welcoming a Kenyan asset: Journal of the Kenya Association of Physicians
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Editorial

Congratulations to our colleagues at the  Kenya Association 
of Physicians for the birth of a novel idea, the Journal of 
Kenya Association of Physicians (JOKAP).This is a timely 
move. Starting up a new medical journal from scratch 
possess tremendous challenges that are not for the faint of 
heart. JOKAP is fortunate to have an experienced editorial 
team of talented and creative people. I congratulate you 
on this  initiative and wish you the very best of luck in  this 
new venture.
        Right from the onset, it is obvious that this venture 
is going to pose some financial challenges. To survive; 
medical journals rely on sponsors, medical societies, 
universities and in the present environment advertisers, 
usually pharmaceutical companies. Forming a relationship 
with the sponsors sometimes can also pose some ethical 
challenges. It is therefore important that JOKAP remains 
firmly under the Kenya Association of Physicians as the 
main sponsor as the relationship with the advertisers is 
not always easy. Medical journals remain dangerously 
dependent on pharmaceutical advertisement for financial 
lifeblood. We as Physicians recognize and appreciate 
our perennial partnership and friendly relations with 
the pharmaceutical industry. It is for this reasons that as 
JOKAP we will delight in the revenue from pharmaceutical 
competitive advertisement, we should at the same time 
seek to put restraints on their ultra-persuasiveness and 
keep it within the bounds of medical propriety and a 
sense of service to the association in the effort to promote 
medical education.
       Recently several journals have appeared in the  Kenya 
medical scene published by various  medical societies and 
medical colleges. Perhaps it’s time to review the role of the 
many medical journals that have appeared in the scene. 
The medical journals should serve not only the medical 
profession but the community at large. They should be 
great unifier of our past and present medical information 
and diffuser of new facts, thoughts and medical appliances 
in the field of medicine. As stated in the JOKAP’s 
instructions to authors; medical journals usually serve best 
in the dissemination of new research results in medicine 
and demonstrates the changing ways in which medical 
knowledge is evolving, Thus journals  must play a crucial 
role in the provision of appropriate medical knowledge 
and practice. In Kenya, as in many sub-Saharan countries 
health professionals often argue that all locally conducted 
research should be published only by local journals. This 

may not be possible as most of these countries do not have 
sufficient economic, scientific, technological resources 
but  all  the   same we should strive to publish most of 
our research in our local journals. The majority of our 
local medical researchers prefer to publish their work in 
overseas journals for obvious prestigious reasons but the 
disturbing fact is that very few of our medical professionals 
are capable of writing any medical article leave alone 
publishing research findings.
  The United Nations has embraced the role of journals 
in enhancing health research in developing countries and 
its 2004 report focused on sustainable solutions requiring 
the commitment of Governments funding, though 
academic Institutions progress in achieving their aim has 
been modest and slow.
      Medical journals play a central role in dissemination 
of research results at the same time, the importance of 
scientific publication in advancing the carriers of research 
scientists can influence and help the pace of  medical  
science advancement in developing countries. Enhancing 
scientific technology capacity in developing countries is 
truly a necessity and not a luxury. We should therefore 
launch JOKAP on a serious note with a well-focused  vision.
     The future of print medical journals may face some 
challenges, some of these challenges  I  stated in an 
article I wrote in EAMJ in 1998  commemorating 75 years 
of East Africa Medical Journal existence (2). This article 
is worth reading as some of my predictions have come 
true. In particularly, the shift of journal publications to 
online is part of the changing environment in medical 
journals. Elaborate websites now offer Web only content, 
including audio and video, and other once-impossible 
formats. JOKAP must embrace and manage right from the 
beginning not just the shifting landscape of production 
and publishing of medical knowledge but also the broader 
current of their social, economic and political context. This 
responsibility cannot be borne by the editors alone. The 
membership of the Kenya Association of Physicians, whose 
subscriptions we hope will keep the journal going will of 
necessity shape the decision of JOKAP editors, sponsors 
and advertisers. Priorities and prospects of JOKAP in the 
future will therefore depend on how and how well the 
membership contribute and use it as soon as it is launched.

Aluoch JA, FRCP
Founder Chairman  KAP
Email: aluochj@gmail.com

Journal of Kenya  Association of  Physicians
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Diagnostic accuracy of focused cardiac ultrasound for com-
mon cardiac conditions in a Kenyan hospital

Abstract
Background:  Access to standard echocardiography in sub-
Saharan Africa is limited and portable technology may 
increase access to this diagnostic imaging. Utility of such 
technology at bedside (focused cardiac ultrasound- FoCUS)  
by less well-trained medical cadres such as Registered 
Clinical Officers (RCOs) is unknown in Kenya. 
Objective:  To test the hypothesis that RCOs using FoCUS 
will significantly improve diagnoses of common cardiac 
disorders compared to their Physical Examination (PE) 
skills. These included: Rheumatic Heart Disease (RHD), Left 
Ventricular Hypertrophy (LVH), Dilated Cardiomyopathy 
(DCM), Isolated Right Heart Failure (IRHF) and pericardial 
effusion.
Design and methods:  This was a prospective study carried 
out by RCOs on consecutive adult patients referred for 
a clinical echocardiogram at Moi Teaching and Referral 
Hospital. The RCOs were trained for 8 hours in FoCUS 
using a hand-held device. They performed a history, PE 
and FoCUS on each recruited patient who also underwent 

a Standard Echocardiogram (SE) that was over-read by 
cardiologists. Correct diagnosis of the 5 conditions by each 
of the 2 diagnostic modalities using over-reads as gold 
standard  was considered the primary outcome.
Results and conclusion:   Twelve RCOs studied 211 patients 
whose median age was 51 years and 136 (64%) were female. 
Sixty-eight  percent of  over-read data had at least one of 
the five conditions: 26 had RHD, 15 had IRHF, 13 had DCM, 
12 had LVH, 4 had pericardial effusions and 2 participants 
had more than one diagnosis. FoCUS had significantly 
higher sensitivity than PE for RHD (73% vs 38%) and IRHF 
(60% vs 0%); and higher sensitivity for the remaining 
disorders that did not reach statistical significance. PE had 
significantly higher specificity than FoCUS with regard to 
RHD only. This strategy of equipping RCOs with training to 
perform FoCUS has the potential to improve cardiac care in 
resource limited settings.

Key words: Focused cardiac ultrasound, Sub-Saharan 
Africa, Heart failure, Registered Clinical Officers 

Introduction
Echocardiography is the most commonly used imaging 
modality worldwide for the diagnosis and management 
of patients with cardiac diseases (1,2). Standard 
Echocardiography (SE) requires extensive training in image 
acquisition and interpretation. SE is commonly performed 
by cardiologists or credentialed sonographer technicians. 
Until recently, platform technology coupled to these 
training requirements has limited access to diagnostic 
echocardiography to specialized laboratories within 
established hospitals or clinics. The emerging availability 
of Focused Cardiac Ultrasound (FoCUS) using hand held 
devices has promised to expand the access to diagnostic 
imaging beyond established clinical settings to the point of 
care and has resulted in guidelines related to nomenclature, 
standards, training, technique and integration into clinical 

practice (3,4). Studies support the ability of hand-held 
echocardiography to provide accurate and clinically 
meaningful information compared to Physical Examination 
(PE) alone in intensive care units, at the bedside, and in the 
community (5-9).  
          Among Low and Middle Income Countries (LMICs), 
FoCUS may be particularly valuable to enhance access 
to diagnostic imaging. Several studies from sub-Saharan 
Africa (SSA) suggest that portable FoCUS is applicable to the 
diagnosis of several cardiac disorders such as Rheumatic 
Heart Disease (RHD) which is common in the region (10-
13). Most of this research using FOCUS to detect cardiac 
disease in developing countries has also demonstrated its 
ability to detect valvular and non-valvular heart disease.  
  Physician availability and expertise in 
echocardiography is limited in SSA which renders SE 
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inaccessible to the majority of patients in need (14). Most 
health care delivered in SSA is done by Registered Clinical 
Officers (RCOs) who outnumber physicians by 10:1 (14). 
In Kenya, RCOs undergo a three-year training program in 
clinical medicine after high school in accredited medical 
training colleges and then a one-year internship before 
deployment and are responsible for health care delivery 
in the majority of the public hospitals (14,15). They do not 
receive any specialized training in internal medicine nor 
cardiology, and their cardiovascular diagnostic abilities 
are limited which decreases appropriate treatment and/
or referral. Our objective, therefore, was to assess the 
extent to which training the RCOs in FoCUS would improve 
their ability to diagnose common cardiac conditions. We 
hypothesized that, after an 8-hour training period, the 
RCOs equipped with a FoCUS device would improve their 
diagnostic ability for commonly encountered cardiac 
conditions compared to PE alone and, thus, allow for more 
appropriate referral for follow-up care with a SE or cardiac 
specialist.

Materials and methods

This study evaluated the diagnostic accuracy of FoCUS, PE 
and SE for five common cardiac conditions encountered in 
rural SSA: RHD, Isolated Right Heart Failure (IRHF), DCM, 
LVH and pericardial effusion (16-20). The RCOs were 
recruited if they were registered by the Kenyan national 
accreditation board and had at least 1 year experience 
working in the outpatient or emergency departments of 
the Moi Teaching and Referral Hospital (MTRH) in Eldoret, 
Kenya. MTRH is a 750-bed hospital with a catchment area 
of 16.4 million (21). We recruited consecutive in and out-
patients with suspected cardiac disease referred by their 
primary physicians for routine SE. Exclusion criteria were 
age under 18 years and known pregnancy. All patients 
provided informed consent. The study was approved by 
the Institutional Review Boards of Moi, Duke and Brown 
Universities. The study was supported in part by a grant 
from NHLBI of the National Institutes of Health of USA 
but (the sponsor) had no role in analysis of the data, 
interpretation nor decision to submit the manuscript.  
          The RCOs were trained for an 8-hour period by two 
of the authors (FAB, MF) across 5 sessions. The training 
incorporated a didactic review of the clinical, diagnostic 
and physical examination manifestations of the 5 study 
conditions followed by another didactic session on 
utilization of the hand-held echocardiography technology 
(VScan, General Electric Healthcare, Milwaukee, WI) and 
concluded with a mentored, hands-on practical session 
with alive model.

Study procedure:  After patient recruitment, the RCO took 
a medical history and performed PE, and then indicated 
on a case report form whether or not the patient had a 
diagnosis supporting any one of the 5 cardiac disorders 
under study. Subsequently, he/she did a FoCUS study and 
filled out a new report form indicating the new diagnosis. 
Following the FoCUS exams, patients underwent SE exams 
done by a qualified sonographer blinded to the RCO’s 
PE and FoCUS results. This SE was performed on a CX-
50 machine (Philips Healthcare, Bothell, WA) following 
the standard image acquisition of the laboratory (2 
Dimensional with Doppler) and digitally archived. The 
sonographer’s credentials at the time of the study included 
a basic diploma in clinical medicine, one year specialized 
training in echocardiography and an additional 5 years 
of experience in clinical and research echocardiography. 
The referring physicians and patients received the results 
of SE as per the MTRH standard. Archived images were 
independently over-read by cardiologists and sonographers 
blinded to the diagnoses from the PE, FoCUS and SE results 
(GSB, FAB, MF) at Duke University.

Outcome measures:  Correct diagnosis of the 5 cardiac 
conditions by each of the 3 diagnostic modalities (PE, 
FoCUS, SE) was calculated using the over-reads as the 
gold standard diagnosis and was considered the primary 
outcome of the study. A modified version from The 
World Heart Federation guidelines was used for the 
diagnosis of RHD while those from American Society of 
Echocardiography were used for the other 4 conditions 
(22,23) (Table 1). The presence of any degree of RHD, IRHF 
or DCM qualified as meeting positive criteria for inclusion. 
On the other hand, pericardial effusion and LVH were 
included as major abnormalities in the analysis only if 
moderate or severe. 

Statistics:  The sample size was determined so as to achieve 
adequate power to detect improvements in the sensitivities 
of the FoCUS compared to PE. Since each RCOs’ outcomes 
were likely correlated, sample size calculations were 
based on methods for McNemar’s test with clustered data 
(24). It was assumed that the PE would detect any major 
cardiac abnormality in 50% of patients with disease, that 
FoCUS would improve sensitivity by 25 percentage points, 
and that at least 12 RCOs would participate in the study. 
Sample sizes were calculated with a two-sided alpha type-
1 error rate of 5%, power of 80%, Intra-class Correlation 
Coefficients (ICC) of 0.1 to 0.2, with 5% to 10% of diseased 
patients classified as diseased by PE and misclassified as 
not diseased by FoCUS. Based on prior experience, it was 
anticipated that 70% of enrolled patients would have 
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abnormal echocardiograms due to the presence of the 5 
disorders under study. A minimum sample size of 114 
patients was calculated to test the hypothesis that the 
FoCUS would improve the overall sensitivity as detailed. 
However, this was adjusted to 210 patients to achieve 
sufficient statistical power to test the secondary hypothesis 
that FoCUS would improve the sensitivity of an RCO’s 
diagnosis of RHD. For this calculation, RHD was assumed 
to constitute 30% of the major abnormalities encountered.

Outcome analysis:  Using the over-read of the 
echocardiogram as the reference gold standard, test 
diagnostics, sensitivity, specificity, NPV and PPV were 
calculated for FoCUS, PE and SE. All 4 diagnostic measures 
were estimated empirically from the data and exact 
binomial 95% confidence intervals were produced.  
         With 3 testable modalities, it was possible to make three 
comparisons with the data (i.e. FoCUS versus PE, SE versus 
FoCUS, and SE versus PE). However, the comparison of 
primary interest was between FoCUS and PE and therefore  
compared using the Odds Ratio (OR).  Linear models for 
clustered binary outcomes were used to incorporate the 
complex correlation structure in the data, due to clustering 
at both the patient level (FoCUS and PE performed on 
each patient) and RCO level. The models were fit using 
Generalized Estimating Equations (GEE), and Odds Ratios 
(OR) were estimated along with their 95% confidence 
intervals using robust standard errors.
         Due to low diagnosis rates for some of the diseases, there 
were cases when the empirical sensitivity or specificity was 
0% or 100% and the linear models could not be fit and ORs 
could not be estimated.  In these cases, only p-values using 
McNemar’s exact test are presented.  In addition, PPV’s 
could not be compared for some diseases because there 
were very few (or no) participants with positive tests on 
some modalities. For an analogous reason, NPV of FoCUS 
and PE could not be compared with SE due to the 100% 
NPV.

Results

Study population: Between February 25th and October 
1st, 2013, 12 RCOs (2 male, mean age 32 years, median 
6 years of experience [IQR 4-8]) recruited 211 out of 260 
consecutively screened patients. Among the 49 patients 
screened but not enrolled, 11 refused consent, 16 were 
pregnant and 22 were below 18 years (Figure 1). Patient 
median age was 51 years and 64% were female. Cardinal 
symptoms at referral for echocardiogram included easy 
fatigability (74%), palpitations (65%), orthopnea (65%) 
and exertional dyspnea (59%). Cardiovascular risk factors 
included history of alcohol use (26%), smoking (11%), 

diabetes mellitus (5%) and elevated blood pressure (46%).
Two-thirds of the recruited patients were outpatients 
(Table 1).

Table 1:  Modified WHF/ ASE criteria for diagnosis of RHD, 
DCM, LVH, IRHF and pericardial disease

Disease entity Key echocardiographic charac-
teristics

Rheumatic heart 
disease

⋅	 Significant valve leaflet 
thickening associated with 
regurgitation or stenosis

⋅	 Chordal thickening with re-
striction of leaflet mobility

⋅	 Coaptation defect

Pericardial effusion ⋅	 Echo free space surrounding 
the heart/ within the peri-
cardial sac

Isolated right heart 
failure

⋅	 Right ventricular hypertro-
phy or dilatation

⋅	 Associated tricuspid regurgi-
tation and dilated, non-col-
lapsing inferior vena cava

⋅	 Absence of valve disease

Left ventricular hy-
pertrophy

⋅	 Abnormally thickened left 
ventricular walls on both 
parasternal long and short 
axis

⋅	 Associated known hyperten-
sion or high blood pressures  

Dilated cardiomyop-
athy

⋅	 Left ventricular dilatation 
associated with poor con-
tractility.

⋅	 Associated global chamber 
dilatation.

⋅	 Absence of valve disease, 
known congenital heart dis-
ease or hypertension.

Test diagnostics: Echocardiogram over-read diagnoses were 
available for 208 of 211 enrolled participants (99%, Figure 
1). Sixty-eight (33%) met criteria for at least 1 of the 5 study 
conditions. Prevalence rates were 12% (95% CI 8, 18%) for 
RHD, 7% (95% CI 4, 12%) for IRHF, 6% (95% CI 3, 10%) for 
DCM, 2% (CI 1, 5%) for pericardial effusion, and 6% (CI 3, 
10%) for LVH (Table 2). Two participants were diagnosed 
with two disorders: one with RHD and pericardial effusion 
and one with IRHF and LVH. The prevalence of these major 
abnormalities (33%) was lower than that initially assumed 
for the sample size calculation (70%).
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  Prevalence, sensitivity, specificity, and PPV and 
NPV for all diseases are shown in Table 3.  All modalities 
demonstrated the highest sensitivity for RHD. SE 
diagnosed 100%, FoCUS 73%, and PE 38% of RHD cases. 
While specificity was high for both SE and PE (98%), RHD 
was over-diagnosed by FoCUS resulting in an estimated 
prevalence of 23% and adversely affecting FoCUS specificity 
(85%, 95% CI 79, and 90%). A similar pattern was seen for 
DCM with sensitivity by SE of 77% (95% CI 46, 95%), 46% 
(19, 75%) for FoCUS, and 23% (CI 5, 54%) for PE. Specificity 

remained highest for SE (99%, 95% CI 97, 100%) and PE 
(98%, 95% CI 96, 100%), with FoCUS yielding a specificity 
of 94% (CI 89-97%). All cases of IRHF, pericardial effusion 
and LVH were missed by PE, while FoCUS was able to 
correctly diagnose some cases but with an expected 
reduced specificity relative to SE.  NPVs for FoCUS were all  
≥96%, demonstrating that those with negative results on 
FoCUS had a high probability of not having the specified 
disease.  However, PPVs were comparatively low, ≤50% for 
all diseases, indicating high false positive rates. 

Table 2: Baseline characteristics of patients stratified by gender * 

   Total Male Female

Characteristic N=211 N=75 N=136 P value

Median age (range) 51 (18, 102) 51.5(18,84) 51 (18, 102) 0.674

History of alcohol use 54/208, 26% 30/73, 41% 24/135, 18% <0.001

History of smoking 22/207, 11% 13/73, 18% 9/134, 7% 0.018

Blood pressure level 0.881

     <90/<50 mmHg 5/199, 3% 1/70, 1% 4/129, 3%

     90-140/50-89 mmHg 103/199, 52% 37/70, 53% 66/129, 51%

      >140/90 mmHg 91/199, 46% 32/70, 46% 59/129, 46%

Diabetes 10/211, 5% 4/75, 5% 6/136, 4% 0.746

NYHA Class 0.256

       1 88/208, 42% 33/73, 45% 55/135, 41%

       2 59/208, 28% 17/73, 23% 42/135, 31%

       3 42/208, 20% 13/73, 18% 29/135, 21%

       4 19/208, 9% 10/73, 14% 9/135, 7%

* quantitative values (age) are presented as median (range), categorical values as n/N (%).  P-values are presented from 
Fisher exact tests for categorical variables and Wilcoxon Rank Sum test for quantitative variables. 
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Table 3:  Summary of test characteristics for the gold standard and three other modalities*

    Gold Standard SE FoCUS PE
RHD      
  Prevalence 12% (8, 18) 14% (10, 20) 23% (17, 29) 7% (4, 11)
  Sensitivity 100% (81, 100) 73% (52, 88) 38% (20, 59)
  Specificity 98% (94, 99) 85% (79, 90) 98% (94, 99)
  Positive Predictive Value 87% (69, 96) 40% (26, 56) 71% (42, 92)
  Negative Predictive Value 100% (97, 100) 96% (91, 98) 92% (87, 95)
IRHF      
  Prevalence 7% (4, 12) 8% (4, 12) 9% (5, 13) 1% (0, 4)
  Sensitivity 93% (68, 100) 60% (32, 84) 0% (0, 30)
  Specificity 99% (96, 100) 95% (91, 98) 98% (96, 100)
  Positive Predictive Value 88% (62, 98) 50% (26, 74) 0% (0, 81)
  Negative Predictive Value 99% (97, 100) 97% (93, 99) 93% (88, 96)
DCM      
  Prevalence 6% (3, 10) 5% (3, 9) 9% (5, 13) 3% (1, 6)
  Sensitivity 77% (46, 95) 46% (19, 75) 23% (5, 54)
  Specificity 99% (97, 100) 94% (89, 97) 98% (96, 100)
  Positive Predictive Value 91% (59, 100) 33% (13, 59) 50% (12, 88)
  Negative Predictive Value 98% (96, 100) 96% (93, 99) 95% (91, 98)
Pericardial effusion      
  Prevalence 2% (1, 5) 1% (0, 4) 3% (1, 7) 0% (0, 3)
  Sensitivity 75% (19, 99) 25% (1, 81) 0% (0, 72)
  Specificity 100% (97, 100) 97% (94, 99) 100% (97, 100)
  Positive Predictive Value 100% (19, 100) 14% (0, 58) -
  Negative Predictive Value 100% (97, 100) 99% (96, 100) 98% (95, 99)
LVH      
  Prevalence 6% (3, 10) 3% (1, 6) 9% (5, 13) 3% (1, 7)
  Sensitivity 33% (10, 65) 33% (10, 65) 0% (0, 36)
  Specificity 99% (96, 100) 93% (88, 96) 96% (93, 99)
  Positive Predictive Value 67% (22, 96) 22% (6, 48) 0% (0, 53)
  Negative Predictive Value 96% (92, 98) 96% (92, 98) 94% (90, 97)

*Summaries are presented as percentage (95% exact binomial confidence interval).
SE Standard echocardiogram; PE, physical examination; FoCUS Focused cardiac ultrasound; RHD Rheumatic heart disease; 
IRHF Isolated right heart failure; DCM Dilated cardiomyopathy; LVH Left ventricular hypertrophy  
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  Table 4 shows the comparison of test characteristics 
between modalities. Compared to PE, FoCUS had higher 
sensitivity for all diagnoses and statistically significantly 
higher sensitivity for RHD (OR 4.37 [95% CI1.7, 11.1], 
p=0.002) and IRHF (p=0.004). The OR for IRHF was not 
calculable (infinite) due to the 0% sensitivity on PE and the 

p-value was calculated using McNemar’s test. Sensitivity 
of FoCUS compared to PE for DCM was higher (OR 3.85 
[95% CI 0.7, 21.3], p=ns) but the estimate of the odds was 
imprecise with wide confidence intervals. With only 4 cases 
of pericardial effusion, sensitivities could not be compared. 

Table 4: Odds ratio (95% CIs)a describing pairwise comparisons SE, FoCUS and PE

    SE vs FoCUS SE vs PE FoCUS vs PE

    OR (95% CI) OR (95% CI) OR (95% CI)

RHD        

  Sensitivity P<0.05 p<0.001 4.37 (1.72, 11.11)**

  Specificity 7.96 (3.18, 19.9)*** 1.02 (0.5, 2.09) 0.13 (0.05, 0.3)***

  Positive Predictive Value 9.58b (3.62, 25.34)*** 2.13 (1.4, 3.25)*** 0.22 (0.08, 0.61)**

  Negative Predictive Value - - 1.98 (1.11, 3.55)*

IRHF        

  Sensitivity 7.79 (0.83, 73.49) p<0.001 P<0.01
  Specificity 4.64 (1.07, 20.01) 

p<0.05
1.51 (0.24, 9.62) 
p=ns

0.33 (0.09, 1.16) 
p=ns

  Positive Predictive Value 5.03 (1.59, 15.9)** - -

  Negative Predictive Value 6.24 (0.68, 57.37) 15.09 (2.43, 93.66)** 2.43 (1.26, 4.7)**

DCM        

  Sensitivity 3.46 (0.52, 23.02) 12.4 (1.98, 77.79)** 3.85 (0.7, 21.27)

  Specificity 12.39 (1.78, 86.06)* 2.91 (0.34, 24.82) 0.25 (0.08, 0.73)*

  Positive Predictive Value 16.43 (2.34, 115.56)** 8.54 (1.07, 68.4)* 0.88 (0.16, 4.79)

  Negative Predictive Value 2.46 (0.71, 8.52) 3.35 (1.32, 8.52)* 1.35 (0.78, 2.37)

Pericardial effusion

  Sensitivity p=ns p=ns p=ns

  Specificity P<0.05 p=ns P<0.05

  Positive Predictive Value - - -

  Negative Predictive Value 3.1 (0.63, 15.37) 4.01 (0.73, 22.02) 1.29 (0.74, 2.25)

LVH        

  Sensitivity 1.0 (0.13, 7.57) p=ns p=ns

  Specificity 6.99 (1.45, 33.78)* 3.42 (1.11, 10.58)* 0.53 (0.15, 1.89)

  Positive Predictive Value 7.00b (1.04, 47.12)* - -

  Negative Predictive Value 1.07 (0.61, 1.88) 1.53 (1.05, 2.23)* 1.44 (0.98, 2.13)

aAs described in the methods section, there are several cases for which the OR was not defined because the 
estimates were empirically 0% or 100%.  For sensitivity and specificity, the p-value from McNemar’s test is 
presented.  For NPV and PPV, the “-” mean no value is available.
b the model was fit with independent correlation structure because the more complex model did not converge.

P<0.05, ** P<0.01, ***p<0.001, ns = not statistically significant (p>0.05).
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        FoCUS diagnosed more conditions than did PE which 
resulted in lower specificities for all conditions compared 
to PE. The specificities for FoCUS were significantly lower 
for RHD (OR 0.13 [95% CI 0.05, 0.3], p<0.001), DCM (OR 
0.25 [95% CI 0.08, 0.73], p=0.011), and pericardial effu-
sion (p=0.031) compared to PE. There was also a trend 
toward lower specificity for IRHF (OR 0.33 [95% CI 0.09, 
1.2], p=0.084) and major LVH (OR 0.53 [95% CI0.15, 1.89], 
p=0.327).

Discussion
Common cardiac diseases encountered in SSA can be 
diagnosed with relative accuracy by RCOs trained in the 
use of FoCUS. In this prospective study, we demonstrated 
that these NPCs performing a FoCUS exam,  improved their 
ability to diagnose RHD, LVH, DCM, IRHF and pericardial 
effusion with improved sensitivity and acceptable 
specificity beyond those of the PE alone. This was achieved 
after a short training period of 8 hours. The study also 
showed that traditional diagnostic skills of history and PE 
as practiced in this setting missed many cardiac diseases. 
This suggests a great opportunity to improve cardiac 
diagnostic capabilities with only a modest expenditure in 
training time and cost in a setting where the vast majority 
of patients lack access to specialist care. 
          Excellent overall improvement in sensitivity was noted 
by use of FoCUS compared to PE diagnosis. For instance, in 
diagnosis of RHD, a common condition in Kenya and the rest 
of SSA, the sensitivity improved from 38% to 73% by use 
of FoCUS compared to PE alone. Similarly, improvements 
in sensitivity were achieved for diagnosing IRHF and LVH. 
An unexpected finding was that specificity diminished by 
a modest amount when FoCUS was used in conjunction 
with PE especially for RHD. The decrease in specificity may 
have been due to the RCOs’ short training period on FoCUS 
and a relative lack of experience on differentiating organic 
from functional valve disease on echocardiography. Results 
from a study in Uganda validating the use of hand-held 
echocardiography in screening for RHD in a paediatric 
population showed almost similar results, achieving a 
sensitivity of 90% but higher specificities of 92% (25). Our 
results also compare well with those from other studies 
examining other health personnel. Hellman et al(26) 
showed that internal medicine residents quickly acquired 
competence in assessment of pericardial effusion, LV size, 
LV function and mitral and aortic valve function after only 
1 hour of training. Their results compared closely  to those 
of SE and their rate of learning the skill was fast (26). In a 
similar study, an 8-hour focused training program allowed 
non-cardiologist ICU residents to efficiently perform FoCUS 
to identify gross cardiac changes and pleural effusions. The 
residents adequately identified the presence of LV systolic 
dysfunction, right ventricular dilatation, pericardial effusion 
and the single case of cardiac tamponade diagnosed in that 
study (27).

        The results of the SE performed in Kenya corresponded 
well with the expert over-read in an accredited 
echocardiography laboratory. However, the relatively low 
sensitivity observed, specifically with DCM and pericardial 
effusion, calls for improvement in local capacity for expert 
echocardiography to ensure that the practical “gold 
standard” (SE in Kenya) does not miss important pathology. 
Building a model where the echocardiographer’s report 
is confirmed by a cardiologist/physician as done in most 
academic echocardiography laboratories in High Income 
Countries (HICs) will significantly improve this diagnostic 
service. In Kenya, as representative for most LMICs where 
there is limited cardiovascular expertise locally available, 
this calls for training more cardiologists skilled in the 
provision of expert cardiovascular diagnostic services. 
Until 2014, there was one (paediatric) cardiologist serving 
the entire Western Kenya population. Due to recent efforts 
supported by grants the clinical, educational and research 
capacity is growing to meet population needs in Kenya and 
in other LMICs (28).
         The findings of this study have the potential to task share 
specialized cardiac care between physicians/cardiologists 
and NPCs. The strategy of task shifting specialized care 
from physicians to less specialized health professionals 
has long been recognized as appropriate response to the 
management of other chronic diseases. The World Health 
Organization (WHO) recognizes that task shifting can 
rapidly expand the number of health service providers by 
offering better use of available human resources without 
compromising quality thereby strengthening the overall 
health systems (29-31). Such initiatives have worked well 
in the management of HIV/AIDs using the “Treat, Train, 
Retain” plan (32). In a review of the use of NPCs in SSA, 
Mallen et al (14) emphasizes the role of these types of 
health care cadres in provision of both general medical and 
specialized services. 
        One limitation of our study is that some of the 
patients studied had established cardiac diagnoses and 
were undergoing follow-up repeat echocardiograms which 
may have biased the RCOs towards making the known 
diagnosis. Secondly, our results may not be generalized to 
other healthcare workers who do not have a background in 
clinical medicine.

Conclusions
Use of FoCUS as compared to PE by RCOs improved the 
diagnosis of RHD, LVH, IRHF, DCM and pericardial effusion 
at a national referral hospital in western Kenya. A strategy 
of training and equipping RCOs with FoCUS may have the 
potential to improve cardiac care for the region. 
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Original paper

Prevalence of Hypertension and Prehypertension: Retrospective 
Review of Patients attending a Clinic in Nairobi, Kenya

Abstract
Background: Hypertension in Kenya is increasing in 
prevalence. This could be related to changes in dietary 
factors, lifestyle and obesity. This increase will eventually 
lead to an increase in cardiovascular mortality. 
Objectives: To determine the prevalence of hypertension 
and prehypertension.
Method: A hospital based retrospective cross-sectional 
study of 1411 patients who presented to The Karen 
Hospital from 2008 to 2009. 

Results: The results confirm an increase in the number of 
people with hypertension and a greater number of people 
at risk of hypertension.  
Conclusion: Local data is required to improve surveillance, 
management and prevention of cardiovascular diseases. 

Keywords: Hypertension, Pre-hypertension, Cardiovascular 
disease, Obesity, Africa

Introduction
At the beginning of this century, high blood pressure was 
virtually non-existent among the indigenous Kenyans (1). 
This was echoed as recently as 1972 in a commentary by 
Kahugu (2) where he discussed the rarity of hypertension. 
However, though considered rare, HC Trowel noted a 
progression from normotension to hypertension in Kenyans 
and Ugandans between 1928-1978, a precursor to the high 
prevalence we now encounter in our day to day practice.
       By 1997 cardiovascular diseases in medical in-patients 
at Kenyatta National Hospital were common and especially 
so with hypertension which played an important role in the 
aetiology of congestive heart failure and cerebrovascular 
accidents (3). Hypertension was the leading observed 
risk factor for stroke (4). Common risk factors included 
hypertension (35%) for patients presenting with acute 
myocardial infarction from 2000 to 2009 at Kenyatta 
National Hospital (5) the prevalence of hypertension was 
high (65.4%) in patients with documented coronary artery 
disease group (6). Associated co-morbidities of patients 
with atrial fibrillation included hypertension (68%) (2). 
Hypertensive kidney disease carried a high morbidity 
of 22% (7). Majority of patients with diabetes had 
hypertension 60% (8) and approximately 50% of patients 
with diabetes were hypertensive (9).
  Some of the changes in blood pressure associated 
with urbanization could be mediated by changes in dietary 
electrolytes (10). This is due to our high salt, cholesterol 
and sugar diet. In rural populations with a low salt intake, 
there was little or no upward slope of blood pressure with 
age; hypertension was present in only 5% of the sample 
population (11). Consumption of sodium salt, obesity, 
and physical inactivity play an important aetiologic role in 

the genesis of primary hypertension (12). These findings 
confirm previous reports that in populations with a low salt 
intake, there is little or no hypertension or rise of blood 
pressure with age (11). Systolic BP showed no significant 
rise with age until after 54 years in a rural community with 
low salt intake (10).
  Hypertension prevalence was found to be 6.4%. 
There was no difference in the occurrence of hypertension 
between the urban and rural populations in Kitui district in 
a comparative study performed in 1991 (13). Hypertension 
showed no consistent socioeconomic pattern from 
evidence from three cross-sectional surveys in the 
Seychelles between 1989 and 2004 (14). It was the most 
frequently observed risk factor for cardiovascular disease 
in both urban and rural communities in sub Saharan Africa 
in a cross-sectional survey in 2009 to 2011 (12).  
  Age-adjusted prevalence of hypertension was 
measured at 32.6% from a survey in Old Town Mombasa 
published in 2011 (15). There was a high prevalence of 
hypertension, 50.1% from a population based survey in 
Nakuru between 2007 and 2008 (16). 
  Cardiovascular disease is the leading cause of 
adult mortality in low-income countries but data on 
the prevalence of cardiovascular risk factors such as 
hypertension are scarce, especially in sub-Saharan Africa. 
We expect our study to have an impact on the care of 
patients with prehypertension and hypertension by 
increasing awareness of prevalence, and associated risk 
factors in Kenya. 

Materials and methods
A hospital based retrospective cross sectional survey that 
utilized consecutive clinical medical reports of patients at 
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The Karen Hospital outpatient clinic between January 2008 
to December 2009. These patients presented for a wellness 
check up. The sample size was 1411 patient reports. Data 
was analyzed using SPSS. The patients were reviewed by a 
cardiologist.
  Approval was granted by the Hospital Ethics 
Committee, the summarized medical reports were used 
and data inputted by research assistants. All the medical 
reports that satisfied the inclusion criteria were entered 
into the data base.
  The study population was described by summarizing 
the categorical data into proportions and continuous data 
into means and medians. The prevalence of hypertension 
and prehypertension was presented as proportions. The 
student’s T - test and the Mann-Whitney U test were used 
to compare the means and medians respectively. Chi- 
squared test was used to analyze the associations between 
the cardiovascular risk factors and other categorical factors. 
Odds ratio was used to show the likelihood of associations 
between variables. All statistical tests were performed 
at 5% level of significance and a 95% confidence interval 
was applied to the numerical variables that were normally 
distributed.

Results
One thousand four hundred and eleven patients 
participated in the study, of which 85.5%  were above 65 
years. Male participants were 56% while female where 
44%. Majority of patients, 72% had BMI above 25. Only 
13% had a family history of hypertension and 4% were 
currently smoking. Thirty three percent of patients were 
hypertensive and 38% were prehypertensive. The data 
showed that patients with hypertension took an average 
of 3 medications, majority 27% were using an angiotensin 
receptor blocker, 32% had blood pressure that was 
not controlled and 30% were hypertensive but not on 
medication  (Table 1).

Table 1: Frequency and percentages of different blood 
pressure categories

Frequency (%)
Normal 347 24.59

Prehypertension 540 38.27

Stage 1 hypertension 302 21.40

Stage 2 hypertension 168 11.91

Missing data 54 3.83

Total 1411 100

  Majority of the patients fall in the prehypertension 
category (38.27%) and the least are in Stage 2 hypertension 
(11.91%) (Figure 1).
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Figure 1: Representation of percentages of different blood 
pressure categories 

A total of 1411 patient records were observed and the 
results are as follows:

Table 2: Risk factors related to cardiovascular disease

Variable Percent (n) Total = 
1411

Age >65 years 85.55% 
< 65 years 14.45% 1405

Gender Male 56.14%
Female 43.86% 1409

Height Mean 166.35 (SD 11.30832) 1316
Weight Mean 78.31843 (SD 24.05) 1336

Body Mass Index

Underweight 1.84%
Normal 25.23%
Overweight  39.42%
Obesity 33.51%

1304

Heart rate Mean 75.62069 SD (16.45) 1350
Smoker current 4.03% 1364
Smoker previous 8.94% 1376
Family history of 
hypertension 13.85% 1379

Family history of 
myocardial infarction 0.44% 1378

Left ventricular hy-
pertrophy on ECG 28.88% 1354

Left ventricular 
hypertrophy on 
echocardiogram

23.67% 1352

Left ventricular 
ejection fraction on 
echo < 40 %

4.03% 1340

Systolic blood 
pressure, mmHg  Mean 132.67 SD (26.53) 1372

Diastolic blood 
pressure, mmHg Mean 80.40 SD (16.51) 1372

Hypertension

Normal 25.57 %
Prehypertension 39.79%
Stage 1 hypertension 22.25%
Stage 2 hypertension 12.38%

1357

Isolated systolic 
hypertension 10.61% 1357
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  One thousand four hundred and eleven patients 
participated in the study, of which 85.5% were above 65 
years, while 14.5% were below age 65. Male participants 
were 56% while female where 44%. Of note 72% had 
BMI of above 25. (Over weight and obese). Thirteen 
percent had family history of hypertension, in 1st or 2nd 
degree relatives. 8.9% had history of smoking with only 
4% currently smoking. So the top 5 risk factors identified 
include age above 65, excess body weight, male gender, 
family history and smoking based on the overall incidences.
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 Figure 2: Number of patients versus risk factors

       In light of other preexisting comorbidities, it was found 
that majority had dyslipidemia at 29.3%, with diabetes 
second at 13.9%. Atrial fibrillation was noted in 12% and 
hyperuricemia in 10.3% of the participants. The other cor-
mobidities were less than 3% in the participants (thyroid 
disease, HIV, coronary artery disease, peripheral arterial 
disease and kidney disease).

 

0
50

100
150
200
250
300
350
400
450

29.30% 13.90% 12% 10.30% 2.10% 1.20% 0.70% 0.60% 0.10%

Dyslipid Diabetes Atrial Fib Hyperuric Thyroid Immuno MI Kidney PAD

N
u

m
b

e
r 

o
f 

P
a

ti
e

n
ts

Comorbid conditions

 Figure 3: Number of patients versus comorbid conditions

Discussion

A significant percentage of the study population are 
obese or overweight (72%), and prehypertensive (38%). 
Blood pressure control for hypertensive patients was 
suboptimal (24.5%) and a concerning number of patients 
with hypertension were not on medication. Majority of 
patients had no family history of hypertension, signifying 
that we are at the beginning of hypertensive pandemic 
and identification of at risk populations and lifestyle 
interventions need to be targeted to them. 

Conclusion

It is important to have local data to facilitate the adoption 
of appropriate actions including decision-making in 
prevention, surveillance and management. A larger 
prospective study is required to further evaluate the scale 
of prehypertension.
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Introduction

Dysglycaemic states encompass overt diabetes, Impaired 
Fasting Glucose (IFG) and abnormal glucose tolerance. 
There is variability in the natural history of IFG and Oral 
Glucose Tolerance (OGT) but approximately 25% develop 
diabetes in three to five years (1). Kidney transplantation 
has been proven to improve the health related quality of life 
and also reduces cardiovascular disease effect by removing 
the kidney failure adverse effects (2) but also on the other 
hand there is an increased risk of cardiovascular events in 
the group of patients with dysglycaemia as compared with 
other kidney transplant recipients (3). 
  Diabetes mellitus is an important risk after renal 
transplantation and it has been implicated to be a cause 
of increased mortality due to cardiovascular events (4), 
deleterious effects on allograft survival (5) and high 
incidence of infection rates (6). Several factors have been 
associated with the impairment of glucose metabolism, 
for example, the use of certain immunosuppressive 
medications such as glucocorticoids and Calcinuerin 
Inhibitors (CNI). 
  Early dysglycemia, that is, period of hospitalization 
post- transplant is common. This should always be taken 

seriously as majority of this patients are at risk of developing 
New Onset Diabetes After Transplantation (NODAT) such 
that day 7 FBS may be predictive at year one (7). A study 
which was done recently (8) measured continuous capillary 
blood sugar levels for the first 4 days post-transplant in 43 
patients. There was an increased level of hyperglycaemia 
and 43% of patients spent more than 12 hours per day with 
blood sugar levels above 7.7mmol/l. After a mean follow 
up of 72 months, NODAT was frequently seen.  Moreover, 
a normal OGTT within the first week has been shown to 
have a high negative predictive value of 97.6% for future 
development of NODAT (9).  Early hyperglycaemia does not 
necessary predict future permanent dysglycaemic states.
    Studies done by the World Health Organisation/American 
Diabetes association, (WHO/ADA) diagnostic criteria 
suggest that up to one third of non-diabetic KTRs develop 
persistent  dysglycaemia by six month post transplantation. 
In a study done by Valderhaug et al (10) they found the 
incidence of NODAT to be 14-17%. This was by using OGTT 
at 10 weeks. A retrospective South African study on 221 
KTRs showed an incidence of 22.6% of NODAT (11).
      Post transplantation data showing the status in terms of 
burden of dysglycaemia in KTRs and the quality of glycemic 
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Abstract

Background: Kidney transplantation is the best treatment 
for end stage kidney disease.  Dysglycaemia makes Kidney 
Transplant Recipients (KTRs) more susceptible to fatal 
cardiovascular events. 
Objective: The primary objective of our study was to 
determine the prevalence of dysglycaemia among KTRs at 
Kenyatta National Hospital (KNH) in Kenya and to describe 
the clinical characteristics of the KTRs with dysglycemia. 
Design: A cross-sectional study 
Setting: Transplant clinic at the renal unit of Kenyatta 
National Hospital. 
Materials and methods: Selected KTRs were recruited 
and their weight, height and waist circumference were 
measured and blood samples in non-diabetic patients were 
taken for fasting blood sugar and Oral Glucose Tolerance 
Test (OGTT) to determine presence of dysglycemia. 

Results: One hundred and five KTRs were recruited and 
found a prevalence of 13.3% for New Onset Diabetes 
after Transplantation (NODAT), 14.29% for impaired 
glucose tolerance (IFG) and 6.67% for Impaired Fasting 
Glucose (IGT). The prevalence of pre-transplant Diabetes 
Mellitus (DM) was 23.81%. Important risk factors noted at 
univariate analysis were female gender, longer duration 
post transplantation, BMI more that 25kg/m2, higher waist 
hip ratios and family history of diabetes. 
Conclusions: The study found a high prevalence of 
dysglycaemia in KTRs in our set up. This calls for improved 
screening programs on KTRs who previously were non-
diabetic. 

Key words:  Dysglycaemia, Kidney Transplant Recipients 
(KTRs) and Oral Glucose Tolerance Test (OGTT)  
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control in diabetic KTRs at KNH is unavailable. Data 
generated from this study will sensitize the clinicians on 
the magnitude of the disease thereby improving strategies 
for early detection and treatment thereafter prevention of 
complications.
  The main aim of our study was to determine the 
prevalence of dysglycaemic states among KTRs at KNH 
(National referral facility in Kenya). The secondary 
objective was to describe clinical characteristics of KTRs 
with dysglycaemia.

Materials and methods
The study design was hospital based descriptive cross-
sectional study. The Kenyatta National Hospital, the largest 
referral facility in East and Central Africa situated in Nairobi 
City County in Kenya. It has various specialist units, renal 
unit being one of them. Kidney transplantation started 
many years ago in Kenya (1980). 
  This clinic is attended by consultant physicians/
nephrologists, fellows in nephrology program, residents 
in internal medicine and the transplant coordinator nurse. 
The study subjects were all post KTRs, aged eighteen years 
and above, who attended the kidney transplant follow up 
clinic at KNH and consented to participate. We excluded 
all those transplanted and had come for dialysis (failed 
graft). Using the Daniel’s formula for finite population, the 
minimal sample needed was calculated to 103 patients and 
we used consecutive sampling method.
  The data collections process involved administration 
of a study structured questionnaire to obtain social, 
demographic details and medical history. The Principal 
investigator (PI) later undertook the clinical assessment 
using standard procedures (that is, height weight, waist 
and hip circumferences to compute body mass indices, 
and waist hip ratios). Fasting blood sugars and oral glucose 
tolerance testing were done to patients not known to have 
diabetes. 
  The dependent variables were the dysglycaemic 
states, that is, presence of diabetes mellitus {(pre transplant 
and post transplantation), Impaired Fasting Glucose (IFG) 
and Impaired Glucose Tolerance (IGT)}. The independent 
variables were age, gender, obesity, waist circumference, 
WHR, cigarette smoking, family history of DM, inactivity 
and current immunosuppressive therapy. 
  Pre transplantation diabetes was defined as presence 
of documentation in patient’s file of diabetes which started 
before transplantation or being on hypoglycaemic agents 
before transplantation. 
  New Onset Diabetes after Transplantation (NODAT) 
was defined as of presence documentation in patient’s 
file of diabetes which started after transplantation or 
started hypoglycaemic agents after transplantation, 
FBS greater than 7.0mmol/l or 2 hour blood sugar more 
than 11.1mmol.l, during OGTT. Impaired Fasting Glucose 
(IFG) was defined as fasting blood sugar between 5.6 and 
6.9mmol/l while IGT was defined as 2 hour blood glucose 
between 7.8 and 11.0mmol/l during an OGTT.

    Questionnaires were coded, entered and managed in 
Microsoft Access 2013 database. Statistical analysis was 
done using SPSS version 21.0. The study population was 
described using their socio-demographic and clinical 
characteristics. Analysis involving descriptive statistics such 
as mean, median and standard deviation were used for 
continuous data and frequency distribution for categorical 
with their corresponding 95% confidence intervals. T test 
method was used for comparison for continuous data and 
chi-square test for categorical data. The level of statistical 
significance was P ≤ 0.05. 
     This study was carried out after a written approval had 
been issued by the Department of Clinical Medicine and 
Therapeutics, University of Nairobi (UON), and KNH/UON 
Ethics and review committee based at KNH.

Results

Participants:  The data collection commenced in the month 
of September 2016 and ended in May 2017. One hundred 
and seven patients were interviewed at the KNH transplant 
renal clinic thereafter two were excluded. One of whom 
had a failed graft and haemodialysis had been started and 
the other one was 17 years old, one year younger of the 
inclusion age. Therefore, 105 KTRs were recruited fulfilling 
the target minimum sample of 103.
  The mean age of the participants was 45 ± 12.4 
years with youngest and oldest being 19 and 69 years old 
respectively. Males made up to two thirds of the study 
participants making 64.8%. Three commonest causes of 
ESRD were chronic glomerulonephritis (56%), diabetes 
mellitus (25%) and hypertension (15%). Majority of 
the patients also had hypertension irrespective of their 
primary cause of ESRD (68.6%). All patients recruited had 
undergone dialysis before transplantation with a minimum 
period of half a month to a maximum of 96 months (8 
years) and median duration of 12 months. The maximum 
graft age was 25 years and a minimum of one month. Mean 
and median duration post transplantation were 35 months 
and 29 months respectively. All the patients were on 
prednisone as part of their immunosuppressive drugs and 
72% were using tacrolimus the rest were on cyclosporine 
or neither. Mycophenolate usage was more at 90.5 % than 
of azathioprine (7.6%). Only 28% were engaging in manual 
activities or exercise and 35.2% reported to be trying to 
adhere to nutritional advice. All grafts were from live 
donors and 67% of donors were male. The rest of clinical 
characteristics are shown in Table 1.    

Prevalence of dysglycaemia:  Among the study participants, 
23.81% had diabetes before transplantation, 41.9% of the 
participants were normoglycaemic and almost one third 
had a form of dysglycaemia post-transplant, that is, 13.33% 
had New Onset Diabetes after Transplantation (NODAT), 
14.29% had impaired glucose tolerance (IGT) and 6.67% 
had Impaired Fasting Glucose (IFG). 
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Table 1: Clinical characteristic of all study participants 
Study variable Total study participant n=105

Cause of ESRD                                 No. (%)

    HTN 15 (14.3)

    DM 25 (23.8)

    CGN1 56 (53.3)

    PKD2 3 (2.9)

    Others3 6 (5.7)

Dialysis period months: Median (IQR) 12 (8-24)
Duration after transplant months: Median (IQR) 29 (10-51.5)
Graft source: Living no. (%) 105 (100)

Previous graft: None no. (%) 104 (99)

Donor sex: Male no. (%) 67 (63.8)

BMI Mean SD4 

min/max

24.6±4.13

(15.5/39.5)

BMI categories No. (%)

   Underweight 4 (3.8)

   Normal 56 (53.3)

   Overweight 35 (33.3)

   Obese 10 (9.5)

WHR Mean SD, 

min/max5

0.901±0.07,

0.78/1.05

Higher WHR6 no. (%) 46 (43.8)

Family H/O DM no. (%) 34 (32.4)

1.CGN chronic glomerulonephritis, 2. PKD Polycyctic kidney disease,3. Others: SLE, severe malaria, eclampsia, chronic 
NSAID use, unknown and 4.SD: Standard deviation, 5.min: minimum, max: maximum. 6.Higher WHR= Female >0.85, male> 
0.9

Table 2: Dysglycaemia (Pre-DM) and NODAT and some risk factors
Risk factor Pre-DM NODAT

Odds ratios                   P value Odds ratios                    P value
Age  >45 years         1.59(0.56-4.46) 0.380 1.59(0.47-5.33) 0.454
Female Sex 5.25(1.74-15.85) 0.003 7.8(1.92-31.68) 0.437
Duration post-transplant (years)  >1year 1.38(0.45-4.25 0.576 1.90(0.46-7.85) 0.375

Family history of DM 2.29(0.59-8.98) 0.230 7.80(1.92-31.68) 0.002
Tacrolimus usage
Cyclosporine usage	

0.73(0.25-2.17)
1.0(0.33-3.00)

0.545
1.0

2.51(0.49-12.86)
0.36(0.70-1.82)

0.256
0.201

BMI >25kg/m2 11.22(3.30-38.11) 0.0001 3.85(1.04-114.1) 0.042
WHR (>0.85 female, >0.90 male) 5.25(1.74-15.85) 0.003 2.25(0.64-7.93)  0.201
Exercise status( less active) 19.28(1.09-341.54) 0.044 0.56(0.16-1.93) 0.359
Dietary advice non adherence 0.69(0.24-1.94) 0.476 0.97(0.28-3.41) 0.965

(NODAT), 14.29% had impaired glucose tolerance (IGT) and 6.67% had Impaired Fasting Glucose
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Table 3: Clinical characteristics of the participants with dysglycaemia 

Study variable 

Dysglycaemia Post-transplant 

NODAT
N=14

IFG        IGT
N= 7      N=15

Age mean SD 
min/max

46±12.7
(30/67)

44.6±13
(31/60)

44±14
(21/60)

Sex Male no. (%) 9(64.3) 2(28.6) 6(40)

Cause of ESRD  no.(%)

    HTN 3 (21.4) 2 (28.6) 3 (20)

    DM - - -

    CGN 10 (71.4) 2 (28.6) 11 (73.3)

    PKD 0 (0) 1 (14,3) 1 (6.7)

    Others 1 (7.1) 2 (28.6) 0 (0)

Dialysis period months: Median (IQR) 11.5 (8-24) 7 (7-26) 12 (7-26)

Duration after transplant : months: Median (IQR) 17 (12.25-33.75) 10 (1-46) 53 (28-62)

Graft source: Living no. (%) 14 (100) 7 (100) 15 (100)

Previous graft: None no. (%) 13 (92.9) 7 (100) 15 (100)

Donor sex: Male no. (%) 8 (57.1) 5 (71.4) 8 (53.3)

BMI Mean SD 
min/max

24.6±4.8
(16.6/33)

27±2.5
(23/28.9)

27.4±4
(21/34)

BMI categories no. (%) 

   Underweight 1 (7.1) 0 (0) 0 (0)

   Normal 6 (42.9) 2 (28.6) 3 (20)

   Overweight 5 (35.7) 5 (71.4) 8 (53.3)

   Obese 2 (14.3) 0 (0) 4 (26.7)

WHR Mean SD,
min/max

0.903±0.086
0.78/1.06

0.887±0.011
0.88/0.91

0.893±0.075
0.8/1.06

Higher WHR no. (%) 6 (42.9) 5 (71.4) 9 (60)

Family H/O DM no. (%) 7 (50) 2 (28.6) 3 (20)

Immunosuppressant no. (%)

   Prednisone 14 (100) 7 (100) 15 (100)

   Cyclosporin 2 (14.3) 0 (0) 7 (46.7)

   Tacrolimus 12 (85.7) 7 (100) 7 (46.7)

   Mycophenolate 12 (85.7) 7 (100) 14 (93.3)

   Azathioprine 2 (14.3) 0 (0) 0 (0)

Lifestyle no. (%)

   Smoking (Ex-smokers) 3 (21.4) 0 (0) 2 (13.3)

   Alcohol (Previous) 1 (2.8) 0 (0) 2 (5.6)

   Exercise/manual activity 6 (16.7) 0 (0) 0 (0)

   Diet advice adherence  5 (35.7) 7 (100) 3 (20)
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  The mean ages were comparable (44-46) but the sexes 
were different with predominantly male in the NODAT group 
(64%) and female sex was commoner in the IFG and IGT category 
71.4% and 60% respectively. One patient in both NODAT and 
IFT had SLE, and one in IFG had eclampsia as the cause of ESRD. 
Apart from the IFG group who had a lower median duration of 
dialysis, there were no much differences in the median duration 
of dialysis before transplantation across the dysglycaemic group 
and comparing with the total. Majority of the participants had at 
least undergone dialysis for 1 year. All participants had received 
grafts from live donors and predominantly of male gender.  All of 
them were on prednisone while tacrolimus and mycophenolate 
were main drugs in other categories of immunosuppressive 
regimen. Half of the patients who had NODAT had at least a close 
family member with DM while only 28.6% and 20% in participants 
were found to have IFG and IGT respectively. Participants found 
to have NODAT and IGT had poor adherence to dietary advice 
(Table 3).
       When combining the pre-DM status, that is, IFG and IGT, the 
odds ratios of risks factors were increased, especially female sex, 
BMI above normal and increased WHR and they were statistically 
significant (Table 2) but there was none which was independently 
significant on multivariate analysis. The odds ratio for ages more 
than 45 years, duration post transplantation and family history 
of DM were higher but they were not statistically significant. The 
risk factors for NODAT which were statistically significant were 
family history of DM and increased BMI of more than 25Kg/M2.  
Table 2 illustrates other risk factors with odds ratio and p value.

Discussion
Our study was set to determine primarily the prevalence of 
NODAT, IFG, IGT and also pre-transplantation DM. We found 
that a third of the KTRs had a form of new onset dysglycemia 
and when including the pre-transplant DM status (which was 
found to be as the second commonest cause of ESRD following 
CGN) a total of 58.10% was witnessed. We got a prevalence of 
13.3% for NODAT with a median duration post-transplant of 29 
months and a mean age of 45±12.4. Bapoo et al (11) in South 
Africa got an incidence of 17% at 36 months for NODAT only with 
a mean time post-transplant and age of 18 months and 41 years 
respectively. It is fairly comparable and the slight difference could 
be attributed by different population and may be the bigger 
sample size with the South African study (n=221) while ours 
was n=105. Cosio et al (12) at Mayo Clinic and foundation, USA 

found an incidence of 10% at 3 years and 13% at 5 years. Porrini 
et al (13) in Spain study on NODAT and prediabetes states using 
OGTT found a prevalence of 33% of prediabetes with IGT being 
the abnormality most frequently observed (25% at 1 year) and 
20% of the participants had NODAT at 1 year. The study found a 
prevalence of 14.29% for IGT and 6.67% for IFG. The difference 
in prevalence could be due to other risks which weren’t factored 
in. These include race, infection such as hepatitis C virus, human 
leucocyte antigen mismatching or deceased donors. 
         Several factors have been studied and showed causative 
effect for dysglycemia. Immunosuppressive therapies are 

mainly implicated. Steroids and more so prolong exposure and 
intermittent pulsing due to episodes of acute rejections with 
high doses predispose the KTRs to diabetes mellitus. Combining 
it with tacrolimus which is a CNI with more diabetogenic 
effect than cyclosporine (14) it augments the risks of getting 
dysglycemias. The study done by Porrini et al (13) was a 
multicenter, prospective study (n=154) and all patients studied 
were on tacrolimus based immunosuppressive regimen with 
mycophenolate and low dose steroids. This is also the case in our 
setup as majority of the participants were on tacrolimus (72.4%) 
and all were on prednisone. This is due to the effects on insulin 
resistance and suppression of insulin secretion (β cell toxic effects) 
by the steroids and tacrolimus respectively. We did not find any 
significant associations with any immunosuppressive drug but 
this was beyond the scope of our study. SAILOR study group, an 
in progress multicenter study evaluating whether a steroid free 
immunosuppressive protocol based on ATG induction and low 
tacrolimus dose will reduce the incidence of NODAT may give us 
a clear guidance once it is completed (15).
        Increasing age, higher BMI, dyslipidemia (13), duration post 
transplantation (9) and family history of DM (17) are other risks 
which have been shown to be independently associated with 
increased dysglycaemia (16). Some of these were evident in our 
study as the duration post transplantation; higher BMI, higher 
WHR and family history of DM related to the dysglycemic status 
were statistically significant at univariate analysis. There were no 
independent associations at multivariate analysis. Cosio et al (16) 
found up to 2.2 times higher risks of developing NODAT in KTRs 
older than 45 years compared with younger population. Despite 
that, we did not find any significant association though our mean 
age of the participants was 45±12.4. Our study design wasn’t 
powered to show any associations/causative effects. Improved 
quality of life and appetite after transplantation make the KTRs 
gain weight and because they do minimal manual activities 
due to fear of the post operational pain and graft failure they 
tend to become obese and this keeps them at a higher risk of 
getting dysglycaemia (18). We found a population which was less 
active (only 28.6%), and had poor adherence to dietician advice 
(35.2%). This imposes a bigger problem than imagined. Family 
history was significantly associated with NODAT (p =0.002) in our 
study at univariate analysis and a study done by Hjelmesaeth et al 
(17) found a similar association.  Our limitation was the design of 
the study, that is, cross sectional and it may not bring out causal 
effect in an on-going disease process.

Conclusion
This study showed a high prevalence of dysglycaemia post kidney 
transplantation in our setup and this implicates a significant danger 
to the KTRs in terms of developing cardiovascular events. This 
calls for improved screening protocols for all recipients for these 
conditions to enable early detection and institution of appropriate 
measures to prevent progression of pre-diabetic states to overt 
diabetes. The prevalent risk factors found in our study merit further 
exploration in longitudinal studies to determine correlations with 
risks of getting dysglycaemia among KTRs.
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Introduction
Acute Kidney Injury (AKI) is a widespread problem of 
epidemic status and the new consensus term for acute 
renal failure. It is a clinical syndrome characterized by a 
rapid (hours to days) decrease in renal excretory function 
(1). The replacement of the term acute renal failure to 
acute kidney injury is to emphasize that a continuum of 
kidney injury exists that begins long before sufficient loss of 
excretory kidney function can be measured with standard 
laboratory tests. It also suggests a continuum of prognosis, 
whereby even small rises in serum creatinine leads to 
increasing mortality, and a further increase in mortality as 
the serum creatinine continues rising (2). 
      If left untreated, the condition has a high risk of multiple 
organ failure and, potentially, death. The increasing 
prevalence of AKI in developing and developed countries 
is strongly associated with increased early and long term 
patient morbidity and mortality, as well as the subsequent 
development of Chronic Kidney Disease (CKD) and 
accelerated progression to end-stage renal disease and 
those who remain on renal replacement therapy, often 
have reduced quality of life and consume substantially 
greater health-care resources than the general population 

as a result of longer hospitalizations, unplanned intensive 
care unit admissions and re-hospitalizations (3). 
  The aetiology of AKI in tropics is different from 
that seen in other countries. Trauma, surgery and sepsis 
contribute to a majority of the cases in developed 
countries. In the developing countries, especially in rural 
areas or smaller cities in the countryside, AKI is usually 
a community-acquired disease, affecting younger and 
previously healthy individuals (4).
      In Africa, CAAKI is a challenging problem because of 
the disease burden especially HIV related AKI, malaria, 
nephrotoxins mainly from herbal remedies and diarrhoeal 
diseases, late presentation of patients to health facilities, 
lack of resources to support such kind of patients and 
paucity of data on the epidemiology (5). 
  The aim of this study was to determine the prevalence, 
severity, outcomes and risk factors of community-acquired 
AKI (com-AKI) in general medical wards at a tertiary hospital 
in Kenya, a country in sub-Sahara Africa.

Materials and methods

This was a cross sectional study involving 136 patients 
(68 males and 68 females) aged 13 years and above from 
the general medical wards at Kenyatta National Hospital, 
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Abstract
Objective: To determine the prevalence, severity and 
2 week outcomes of patients with community acquired 
Acute Kidney Injury (AKI).
Design: Cross-sectional study.
Setting: The general medical wards at Kenyatta National 
Hospital, Nairobi County, Kenya.
Subjects: A randomly selected sample of 136 patients 
aged 13 years and above.
Results: A total of 136 patients were enrolled during the 3 
month study period. We found a period prevalence of 8.1% 
at admission. Most of the patients had stage 1 AKI (51.5%) 
while the rest had stage 2 and stage 3 AKI (48.6%). Only 
2 patients underwent RRT. The median Length of Hospital 
Stay (LOHS) was 9 days in stage 1 disease, 11 days in stage 

2 and 10 days in stage 3 disease. There was no association 
between severity and LOHS. Sixty percent had non-recov-
ery while 21 patients (18.6%) recovered fully and severity 
was associated with non- recovery (p- value=0.045). The 
in-hospital all- cause mortality was 16.9%.  The severity of 
AKI was associated with mortality (p-value= 0.012). The 
commonest risk factors were sepsis (50.5%), nephrotoxic 
medications (45.6%) and gastrointestinal losses (42.6%).
Conclusion: AKI is common in our environment. Similar 
findings have been noted in developed countries.  Most 
of our patients are younger than those seen in developed 
countries. Mortality in patients with AKI is high. The se-
verity of AKI was associated with non- recovery, mortality 
and need of renal replacement therapy with no associa-
tion in the length of hospital stay.
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Nairobi County. It was carried out between August and 
November 2016. Random sampling was done to determine 
prevalence, severity and outcomes of patients with 
community acquired acute kidney injury.
       AKI was defined and categorized into three stages 
based on the Kidney Disease Improving Global Outcomes 
(KDIGO) criteria as follows: 
Stage 1 – Serum creatinine 1.5 – 1.9 times baseline or ≥ 
26.5µmol/l increase OR urine output < 0.5ml/kg/hr for 6 
– 12 hours. 
Stage 2 – Serum creatinine 2 – 2.9 times baseline OR urine 
output < 0.5ml/kg/hr for 12 hours. 
Stage 3 – Serum creatinine 3.0 times baseline or increase in 
serum creatinine to ≥ 353.6µmol/l OR initiation of dialysis OR 
urine output < 0.3ml/kg/hr for >24 hours OR anuria for >12 
hours. 
       All the subjects with a diagnosis or suspicion of AKI 
admitted into the medical ward of Kenyatta National 
Hospital were included in the study. Oral and/or written 
informed consent were obtained from all the participants 
in the study. Using a structured pretested data sheet, 
we collected demographic information including age 
and gender. Clinical data included date of admission, 
date of discharge, medications including herbal use and 
radio contrast used in the prior one week of admission, 
primary diagnosis and treatment administered including 
haemodialysis. 
      For all patients, data on laboratory tests on admission 
included serum renal function tests, calcium and phosphate 
levels, a full blood count and urinalysis. A renal ultrasound 
was also done on admission to exclude chronic kidney 
disease. For patients whose baseline creatinine were 
unknown we used MDRD formula for estimation assuming 
a GFR of 75ml/min per 1.73m2.  Subsequently, the patient 
was reviewed after every 72 hours with serum creatinine 
to establish the modalities of management applied, the 
degree of renal dysfunction reached as well as outcome.  
The duration during which the subjects were in hospital 
was determined and subject’s outcome assessed at 2 
weeks of recruitment or at discharge or death.
       Standard operating procedures for specimen collection 
and transport were followed with timely delivery to the 
laboratory to minimize pre-analytical errors. The blood and 
urine specimen were taken to the renal laboratory. This 
laboratory undergoes both internal and external quality 
control measures. 
       Data was analyzed using SPSS software version 21 for 
windows. Point prevalence of AKI was calculated as the 
percentage number of patients admitted with AKI out 
of all the admissions in the period of the study. Severity, 
risk factors, treatment modalities and outcomes of AKI 
was analyzed and presented using percentages with 
95% confidence intervals. Outcomes were associated 

with severity of AKI using chi square test of associations. 
Statistical tests was performed at 5% level of significance. 
The study was approved by the Ethics and Research 
Committee of the Kenyatta National Hospital and University 
of Nairobi.    

Results

A total of 1687 patients were admitted during the study 
period. Of these, 175 patients were screened for the pres-
ence of AKI. We excluded thirty nine patients who did not 
meet the study criteria leaving us with 136 (8.1%) patients 
with AKI. There was equal distribution between males and 
females. The mean age was 44.7 years. Most patients were 
in the 30 – 39 years age group and over 70% of the patients 
were under 60 years of age. Patients from rural areas pre-
dominated at 63.2%.  Most of the patients had stage 1 AKI 
(51.5%) and the rest had stage 2 and stage 3 AKI (48.6%). 
Table 1 depicts the severity of AKI at presentation. 

Table 1: Severity of AKI
Variable Frequency (%) 95% CI
Severity of AKI

Stage 1
Stage 2
Stage 3

70 (51.5)
33 (24.3)
33 (24.3)

43.4-59.6
17.6-31.6
17.6-31.6

2 week outcome in form of need of RRT, LOHS, degree of 
and time to renal recovery and death
a) Need of RRT:  Fourteen  patients had either one or 
multiple indications for renal replacement therapy. From 
those fourteen patients, ten patients had stage 3 AKI, three 
patients had stage 2 AKI and one had stage 1 AKI. Only 2 
patients (14%) from our study population underwent 
haemodialysis and both the patients were in stage 3 
disease with uremic encephalopathy. The most common 
indications for dialysis in our study were pronounced 
azotemia and uremic complications. The indications which 
warranted RRT are summarized in Table 2.

Table 2: Indications of RRT

Indications No. of patients

Hyperkalemia 3
Severe metabolic acidosis 1
Volume overload 2
Pronounced azotemia 4
Uremic complications 4
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b) Length of hospital stay:  The median length of hospital 
stay was 9 days in patients with stage 1 AKI, 11 days with 
stage 2 AKI and 10 days with stage 3 and thus the severity 
did not affect the LOHS. 

Table 3: Length of hospital stay 
Variable Severity of AKI P value

Stage 1 Stage 2 Stage 3
Length of hospital 
stay, median (IQR)

9.0 (7.0-11.0) 11.0 (8.0-14.0) 10.0 (9.0-14.0) 0.233

c) Degree of renal recovery: At 2 weeks, 60% had not 
recovered from AKI while 21 patients (18.6%) and there 
was an association with severity of AKI and non- recovery 
with a p value of 0.045 (Table 4).
 
Table 4: Degree of renal recovery
Variable Frequency (%)
Degree of recovery

None
Partial
Full

60 (53.1)
32  (28.3)
21 (18.6)

Table 5: Degree of renal recovery and severity of AKI
Variable Stage 1 Stage 2/3 P value
Degree of recovery:
No. (%)
None
Partial
Full

40(63.5) 
14 (22.2)
9 (14.3)

20(40.0) 
18 (36.0)
12 (24.0)

0.045

d) Death:  The in-hospital all- cause mortality during the 
study period was 23 patients (16.9%) 

Table 6: In- hospital all-cause mortality
Variable Frequency (%)
In-hospital all-cause mortality dead
Discharged or alive in 2 weeks

23 (16.9)
113 (83.1)

  The more severe the AKI, the higher chances of 
mortality. There were 11 patients (33.3%) with severe AKI 
who died and that was statistically significant (p value of 
0.012). Most of the patients who were given a discharge 
had stage 1 AKI.

Table 7: Mortality and severity of AKI
Variable Severity of AKI P value

Stage 1 Stage 2 Stage 3
In-hospital mortality: 
n (%) 
Dead discharged/
alive in 2 weeks

7 (10.0)

63 (90.0)

5 (15.2)

28 (84.8)

11(33.3) 

22 (66.7)

0.012

AKI risk factors:   The primary causes and other risk factors 
are outlined in Tables 8 and 9. The three most common risk 
factors for CA-AKI were sepsis at 50.5% followed by neph-
rotoxic medication use at 45.6%, and lastly gastrointestinal 
losses at 42.6%.

Table 8: AKI causes
Pre-renal factors Frequency No. (%)

Gastro-intestinal losses
Significant bleeding
Left heart failure
Sepsis
Skin losses
3rd space losses

58 (42.6)
9 (6.6)
20 (14.7)
70 (50.5)
0 (0)
2 (1.5)

Renal factors 
   Tubular
   Acute glomerulonephritis
   Interstitial
   Vascular

18 (13.2)
5 (3.6%)
1 (0.7)
0

Obstructive factors
Benign prostatic enlargement
Metastatic cervical cancer
Renal stones

9 (6.6%)
1 (0.07%)
1 (0.07%)

Table 9: Intrinsic AKI risk factors
Drugs used before admission
   Number of patients on medications
   Aminoglycosides
   NSAIDS
   ACE-1
   ARVs
   Sulfonamides 
   Diuretics
   Amphotericin B
   Penicillin

62 (45.6)
8 (5.9)
14 (10.3)
19 (14.0)
25 (18.4)
23 (16.9)
19 (14.0)
1 (0.7)
16 (11.8)

Herbal medications
   Yes 
   No 

6 (4.4)
130 (95.6)

Contrast within 5 days 
   Yes 
   No

2 (1.5)
134 (98.5)

Discussion
The mean age in our cohort was 44.7 years with 36% of 
patients between the ages of 30 to 39 years. Similar mean 
age has been seen in other developing countries and have 
ranged between 35 to 50 years (6,7). However, studies 
from the developed countries have a higher mean age like 
a study done in Korea by Han et al (8) reported a mean age 
of 68 years and another one by Chertow et al (9) done in 
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the USA had a mean age between the ranges of 52.8 to 
58.8. This difference in age could be due to the fact that 
developing countries have a relatively younger population 
than that in the developed countries. 
   We found an equal distribution between male and 
female. This may have been by chance as most studies 
have reported a male preponderance (6, 10). We got an 
admission period prevalence of 8.1%. The prevalence was 
much higher than what Munyu (6) got from his study done 
at a private facility in Nairobi with prevalence of 1.05% and 
similarly Kaufman et al (11) reported CA-AKI prevalence 
of 1% of all hospital admissions. However, a much higher 
prevalence of 17.2% was seen in a study done by Evans et 
al (12). The differences may have been due to the different 
geographical area, criteria for defining AKI and study 
designs used. 
  Most of the patients had mild (stage 1) disease while 
the rest had moderate to severe disease at 48.6%.  Similarly 
a study done by Wei et al (13) in China found 46.1% with 
stage 1, 25.0% with stage 2 and 28.9% with stage 3 AKI. 
This was in contrast to what Evans et al (12) found in his 
study where there were 33 patients in stage 1 (21·6%), 
27 in stage 2 (17·7%), and 93 in stage 3 (60·8%). This may 
signify our patients seeking healthcare earlier. 
  We reported only 2 (14.3%) patients from a total of 
14 patients who underwent RRT. Similar findings were 
reported by Munyu et al (6) at 13.37%. Ogiator et al (14) 
in Nigeria found 61 patients (58.7%) in need of dialysis and 
out of those 56 (53.8%) were dialysed. It is possible that for 
our patients there may have been a delay in being reviewed 
by a nephrologist and therefore a delay in deciding on 
whether to be started on RRT although this was just based 
on an assumption as it was not part of our study objectives.
  The severity of AKI in our study was not associated 
with the length of hospital stay (p-value= 0.233). The 
median length of stay was 9 days in stage 1 disease, 11 
days in stage 2 and 10 days in stage 3 disease (6, 11). This 
was different from other studies (8, 15,16) which showed 
a significant association between severity of AKI and LOHS. 
The difference may have been due to the fact that our 
study was a short term study while the studies quoted 
above were for at least 3 months. The other reason may 
have been due to the different AKI definitions used to 
categorize severity. 
  Full recovery was observed in 21 patients, partial 
recovery in 32 and non-recovery in 60 (53%) individuals. 
There was no statistical difference among the three groups. 
The severity of AKI affected the rate of recovery, that is, 
the more severe the AKI, the less chances of recovery 
and this was statistically significant (p-value=0.045). This 
was similar to what Evans et al (12) found in their study 
done in Malawi. The non-recovery was comparable to 
what Bagasha et al (18) found in their study. Ali et al (16) 
reported full renal recovery in 321 (68%), 24 (5%) with 
partial recovery and recovery in the severe category being 

significantly lower. Most of our patients had non recovery 
and fewer had full recovery. This non recovery may have 
been high in our setup due to a delay in managing these 
patients as supported by a comparison study done by 
Gatuma et al (17) which found that patients with AKI 
secondary to hypovolemia who were intervened early as 
compared to those that were not had higher chances of 
renal recovery and reduced mortality.
        The overall mortality in our patients with CA-AKI was 
16.9% and of note was that with increasing severity, the 
mortality increased (p-value = 0.012). This was similar to 
what Munyu et al (6) got; an overall mortality of 16.6%. 
There were higher mortalities in studies done by Kiiru et al 
(21) at 52%. Evans et al (12) in a Malawi hospital reported 
a mortality of 44.4% and almost half of patients with stage 
3 AKI died. Ogiator et al (14) found a mortality of 25% in a 
retrospective study done in Nigeria on medical admissions.. 
       The higher mortalities observed in the above studies 
maybe due to the difference in study areas for example 
ICU versus medical wards, more patients with more severe 
disease. When we compare the mortality with other 2 
week outcome studies done in different set of patients, 
more people died from AKI. A study done by Karanga et 
al in 2016 found a mortality rate of 13.5% in heart failure 
patients with hyponatremia. This was lower than what we 
found thus confirming the burden of the disease. 
       Mortality was also seen to increase significantly with 
increasing severity of AKI in our study as most deaths 
were observed in stage 3 disease at 33.3% which has been 
reported in other studies as well (21, 22).
         The three most common risk factors for CA-AKI which 
we found in our study was sepsis at 50.5%, followed by 
nephrotoxic medications at 45.6% and lastly gastrointestinal 
losses at 42.6%. Similar findings have been reported in 
other studies as well (6). An important observation from 
our study was that we found AKI being multifactorial for 
example a patient would be on nephrotoxic medications, 
have gastroenteritis and be in heart failure in the same 
instance. It’s a known fact that AKI is a multifactorial 
disease and sometimes establishing a single cause proves 
to be a daunting task. There was a high use of antibiotics 
(penicillins, aminoglycosides, sulfonamides) known to 
cause nephrotoxicity as well as the use of ACE I and non-
steroidal anti-inflammatory drugs reported in 14% and 10% 
of patients. This highlights the need for clinicians to closely 
monitor and adjust patient’s prescriptions to prevent 
adverse effects. Sepsis is associated with high morbidity 
and mortality and therefore requires timely empirical 
antibiotics within an hour of seeing the patient with proper 
fluid management and control of fevers. Gastrointestinal 
losses were the third most common risk factor. The vomiting 
and diarrhoea may have led to dehydration, hypotension 
and renal dysfunction. It is therefore important to target 
patients with these symptoms for prompt and proper fluid 
status management. 
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  Some of the limitations to this study were that we did 
not use urine output as an additional criteria for defining 
AKI, obstructive uropathy is mainly a surgical admission 
and some cases may have been missed, some CKD patients 
have a normal sized kidneys on an ultrasound and may 
have been included in the study and most of our baseline 
creatinine were based on estimation.

Conclusion

This study showed a high  prevalence of CA-AKI in patients 
admitted in the general wards at KNH and the severity of 
AKI was associated with non- recovery, mortality and need 
of renal replacement therapy with not much difference in 
the length of hospital stay. The most common risk factors 
were sepsis, nephrotoxic drug use and gastrointestinal 
losses.  
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Abstract
Background: Prevalence of H. Pylori infection is high in 
developing countries. It is a risk factor for peptic ulcer 
disease, gastric carcinoma and B-cell Mucosa-Associated 
Lymphoid Tissue (MALT) lymphoma. Despite its significant 
morbidity and mortality, data on prevalence in Somalia is 
not available. 
Objectives: To determine the prevalence and factors 
associated with H. pylori infection among patients 
attending Aden Abdulle Hospital medical outpatient unit. 
Methods: In this cross sectional study, patients aged 18 
years and above were recruited by systematic random 
sampling. Helicobacter pylori was determined using H. 
pylori test kit cassette (Pylori  K-SeT cassette, Gembloux, 
Belgium). Patients on proton pump inhibitors, H2 receptor 
blockers, bismuth salts or antibiotics were excluded.

Results: A total of 323 patients were studied, 131 (40.5%) 
were male and 192 (59.5%) were female. The median age 
was 38 years (IQR= 26). There were 2 age group peaks, 18 to 
29 and ≥ 50 years. Among all patients, 138 (42.7%) of them 
were H. pylori positive and 61.6% of these were female. 
None of the factors (age, gender, residence, crowding, 
smoking, chewing Khat and clinical presentations) were 
associated with H. pylori infection in this study.
Conclusion and recommendation: The prevalence of 
H. pylori in this study was 42.7%. None of the factors 
studied associated with H. pylori infection. Given the high 
prevalence, doctors should consider their patients could 
be affected. A large-scale epidemiological survey needs to 
be conducted in the community. 
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Introduction
Helicobacter Pylori is a risk factor for peptic ulcer disease, 
gastric cancer, and B-cell Mucosa-Associated Lymphoid 
Tissue (MALT) lymphoma (1). Over 50% of world’s 
population is infected with H. pylori (2). The prevalence 
varies by geographical location, ethnic background, and 
socioeconomic conditions (2).            
  Prevalence of H. pylori  is high in developing countries 
(3). Mode of transmission of H. pylori infection is poorly 
understood, but oral-oral, gastro-oral and faecal-oral 
routes are all possible (4). Water from streams, rivers and 
wells are also found as source of infection (4). This infection 
is usually acquired early in life (5).
  In Somalia there was limited data about the prevalence 
of H. pylori infection. The aim of this study, therefore, was 
to investigate the prevalence of H. pylori infection and 
associated factors among patients attending AAH medical 
outpatient unit in Mogadishu-Somalia.

Materials and methods
This was a cross sectional study conducted among patients 
aged 18 years and above who attended AAH outpatient unit 
from August to October 2015. Three hundred and twenty 
three patients were studied, systematic random sampling 
was done and every 4th patient was recruited into the study 
after consenting. Helicobacter pylori was determined using 
H. pylori test kit cassette (Pylori K-SeT cassette, Gembloux, 
Belgium). Patients on proton pump inhibitors, H2 receptor 
blockers, bismuth salts or antibiotics were excluded. 
  A structured questionnaire was administered to 
obtain clinical socio-demographic characteristics of the 
patients. Stool antigen was requested from the participants 
and tested immediately using H. pylori test kit cassette 
described above. The data was entered into EPI-DATA 3.1 
and analyzed using STATA 12. Approval was sought from 
Department of Medicine, School of Medicine Research 
Ethics Committee (SOMREC), Makerere University College 
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of Health Sciences and administration of Aden Abdulle 
Hospital.

Results
During the months of August to October 2015, 339 patients 
who were attending Aden Abdulle Hospital Medical 
outpatient unit in Mogadishu, Somalia were screened. 
Three hundred and twenty three participants were 
recruited into the study. Sixteen patients were excluded, of 
these six of them were less than eighteen years while ten 
others had taken PPIs within two weeks (Figure 1). 

years

Figure 1: Study flow chart

Socio demographic characteristics of the study 
participants (JN=323):  The majority of the study 
participants were female 192 (59.5%). The median age of 
the study participants was 38 (IQR=26). The majority of the 
participants lived in the urban areas 288 (89.2%) and half 
of the total participants (50%) had no formal education. 
The socio-demographic characteristics are summarized in 
Table 1. 

Table 1: Socio-demographic characteristics and dyspeptic 
complaints of the study (n=323) 
Variable Frequency 

No.  (%)
Age (years)
    18 – 29 
    30 – 39 
    40 – 49
     ≥ 50 

98   (30.3)
69   (21.4)
50   (15.5)
106 (32.8)

Gender
    Female 192 (59.5)

Marital status
   Married
   Single

252 (78.0)
71   (22.0)

Residence
   Urban
   Rural

288 (89.2)
35   (10.8)

Level of education
    University
    Secondary
    Primary
    No formal education

46 (14.2)
63 (19.5)
53 (16.4)
161 (49.8)

Type of accommodation
    Villa house/Flat**
Refugee/Shanty house***

205(63.5)
118   (36.5)

Number of people per room (crowding)
     1 – 2
     ≥2

98 (30)
225(69.7)

Sewage system*
    Good
    Fair 
    Poor

14(4) 
200(62)
109(34)

Source of water
    Treated wells
    Untreated wells
    Water dam

79 (25)
220 (68)
24 (7)

Ever smoked cigarettes
     Yes 
     No

30(13)
293(74)

Smoke cigarette now
    Yes 
     No

15(5)
18(6)

Chewing Khat
    Yes
    No

14(4)
309(96)

Wash hands before eating
    Yes
    No

113(34)
210(65)

Epigastric burning/pain
    Yes
    No

252 (78)
72  (22)

Acid regurgitation
    Yes
    No

190 (59)
133(41)

Excessive belching
    Yes
    No

153(47)
170(53)

Feel early satiety
    Yes
    No

181(56)
142(44)

Unexplained weight loss in last 6 months
    Yes
    No

143(44)
180(56)

*Good when the sewage system is covered, fair when 
sewage is collected and disposed off in another place, Poor 
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when sewage is everywhere around the home uncovered
** Villa house/ Flat is a permanent house with 4 Rooms, 
kitchen and toilet
*** Refugee/ shanty houses is temporary houses poorly 
made 

Dyspeptic complains of the study 323 participants:  These 
dyspeptic complains were either prior or during this 
presentation. Most frequent complaints were epigastric 
pain 252 (78%), acid regurgitation 190 (59%) and early 
satiety 181 (56%). These symptoms are summarized in 
Table 2.  

Prevalence of H. pylori infection in the 323 study:  
Prevalence of H. pylori infection was 42.7% (95% CI 37.3 
– 48.1). Of the 138 patients with H. pylori infection, 61.6% 
(n=85) were female.

Distribution of H. pylori by age of study participants:  Of 
all the participants, H. pylori was seen mainly in patients in 
the age groups between 18-39 years and above 50 years of 
age. This is shown in Figure 2.

Number

18-29 30-39
years

40-49 >50

50
45
40
35
30
25
20
15
10

5
0

Percentage

Figure 2: Distribution of H. pylori by age in the study 
population

Socio-demographic factors associated with H. pylori in 
the 323 participants in bivariate analysis:  At bivariate 
analysis statistically significant association, that being in 
a rural residence reduced risk of infection (p-value=0.01) 
was observed. Other Socio-demographic factors are not 
associated with H. pylori infection at this level (Table 3).    

Table 2: Bivariate analysis showing association of dyspeptic complains with the occurrence of H. pylori infection in the study 
323 participants 

Variable

Presence of H. pylori OR (95% CI) P-value
Negative 
(n=185(57.3%)

(%)

Positive 
(n=138(42.7%)

(%)
Epigastric burning/pain
   Yes
   No

144(78)
41(22)

108(78)
30(22)

1.0
0.97 (0.57 – 1.66)

-
0.93

Acid regurgitation
   Yes
    No

103(56)
82(44)

87(63)
51(37)

1.0
0.73 (0.47 – 1.16)

-
0.18*

Excessive belching
   Yes
    No

87(47)
98(53)

66(48)
72(52)

1.0
0.97 (0.62 – 1.50)

-
0.89

Feel early satiety
    Yes
    No

103(56)
82(44)

78(57)
60(43)

1.0
0.97 (0.62 – 1.51)

-
0.88

Unexplained weight loss in last 6 months
    Yes
    No

81(44)
104(56)

62(45)
76(55)

1.0
(0.61 – 1.49)

-
0.84

*p-value≤0.20 and therefore carried forward to multivariate analysis.
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Table 2a: Bivariate analysis showing association of socio-demographic characteristics with the occurrence of H. pylori in-
fection in 323 participants.
Variable Presence H. pylori OR (95% CI)

P-valueNegative (n=185 
(57.3%) (%)

Positive (n=138 (42.7%) 
(%)

Age (years)
   18 – 29 
   30 – 39
   40 – 49
   ≥ 50

55 (30)
35 (19)
30 (16)
65 (35)

43 (31)
34 (25)
20(15)
41(30)

1.0
1.24 (0.67 – 2.30)
0.85 (0.43 – 1.70)
0.81 (0.46 – 1.44)

-
0.49
0.65
0.45

Gender
   Male
   Female

78(42)
107(58)

53(38)
85(62)

1.0
1.17 (0.75 – 1.83)

-
0.50

Marital status
   Married
   Single

149(80)
36(20)

103(75)
35(25)

1.0
1.41 (0.82 – 2.39)

-
0.20*

Residence
   Urban
   Rural

158(85)
27(15)

130(94)
8(6)

1.0
0.36 (0.16 – 0.82)

-
0.01*

Level of education
   University
   Secondary
   Primary
   No formal education

24(13)
35(19)
29(16)
97(52)

22(16)
28(20)
24(17)
64(46)

1.0
0.87 (0.41 – 1.87)
0.90 (0.41 – 1.99)
0.72 (0.37 – 1.39)

-
0.73
0.80
0.33

Type of accommodation
   Villa house/Flat
   Refugee/Shanty house

112(61)
73(39)

93(67)
45(33)

1.0
0.74 (0.47 – 1.18)

-
0.20*

Number of people per room (crowding)

    1 – 2
    ≥2

52(28)
133(72)

46(33)
92(66)

1.0
0.78 (0.48 – 1.26)

-
0.31

Source of water
    Treated wells
    Untreated wells
    Water dam

50(27)
120(65)
15(8)

29(21)
100(72)
9(7)

1.0 
1.44 (0.85 – 2.44)
1.03 (0.40 – 2.66)

-
0.18*
0.94

Sewage system
    Good
    Fair 
    Poor

10(5)
107(58)
68(37)

4(3)
93(67)
41(30)

1.0
2.17 (0.70 – 1.76)
1.51 (0.44 – 1.59)

-
0.20*
0.51

Ever smoked cigarettes
    Yes 
    No

16(9)
169(91)

14(10)
124(90)

1.0
0.84 (0.39 – 1.78)

-
0.65

Smoke cigarette now
    Yes 
    No

10(5)
8(4)

5(4)
10(7)

1.0
2.50 (0.60 – 10.34)

-
0.20*

Chew Khat
    Yes
    No

8(4)
177(96)

6(4)
132(96)

1.0
0.99 (0.34 – 2.93)

-
0.99

Wash hands before eating
   Yes
   No

58(31)
127(69)

55(40)
83(60)

1.0
0.69 (0.43 – 1.09)

-
0.11*

*p-value ≤0. 20 and therefore carried forward to multivariate analysis.
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Dyspeptic complains with the occurrence of H. pylori 
infection in the study 323 participants at bivariate 
analysis:  Association of H. pylori to epigastric pain, 
acid regurgitation, excessive belching, early satiety and 
unexplained weight loss were studied. None of these 
factors were statistically significant at bivariate analysis as 
shown in the Table 3. 

Socio-demographic and clinical factors associated with H. 
pylori infection at multivariate analysis:  At multivariate 
analysis, eight factors with less than 0.2 p-value at bivariate 
were analyzed using logistic regression. Two of them 
(accommodation and source of water) dropped from the 
model because of similarity to other factors (collinearity). 
Being single (not married) reduced risk of having infection by 
94% at a distinct trend towards significance (p-value 0.07). 
None of the socio-demographic and clinical factors were 
statistically significant. Table 4  is a summary of multivar-
iate analysis.

Table 3: Socio-demographic and presentations of 323 
participants at multivariate analysis
Variable OR (95% CI) P-value
Residence
   Urban
   Rural

1.0
18.88 (0.26 – 135.90)

-
0.26

Marital status
   Married
   Single

1.0
0.06 (0.003 – 1.21)

-
0.07

Rating of the sewage system
    Good
    Fair 
    Poor

1.0
6.15 (0.50 – 79.80)
0.72 (0.02 – 25.31)

-
0.16
0.85

Ever felt acid regurgitation
    Yes
    No

1.0
1.24 (0.19 – 7.87)

-
0.82

Do you smoke now?
    Yes 
    No

1.0
1.01 (0.16 – 6.24)

-
0.99

Wash hands before eating
    Yes
    No

1.0
2.94 (0.32 – 26.71)

-
0.34

Discussion
This was a cross sectional study to determine the prevalence 
and factors associated with H. pylori infection in patients 
attending medical out patient at Aden Abdulle Hospital in 
Mogadishu, Somalia.
Prevalence:  The prevalence of H. pylori infection in the 
study population is 42.7% (95% CI 37.3 – 48.1). However 
71 participants reported that they had previously taken H. 
pylori eradication therapy. Although 44 of these patients 

had negative test results in this study, we assumed the 
treatment could have eradicated the infection. This 
prevalence represents what had been seen in developing 
countries. 
  A cross sectional study done in Mulago Hospital, 
Uganda by Segamwenge et al (6) reported prevalence of 
33.5% and 32.5% using Helicobacter pylori stool antigen 
test and histology respectively. This is lower than what we 
found in our study. The reason could be that Uganda has 
better health facilities and infrastructure than Somalia. 
  However in Addis Ababa, Ethiopia, a Helicobacter 
pylori stool antigen test based study found a prevalence of 
81%. This prevalence is high than what both this study and 
the study in Uganda found (7). This study is not comparable 
to our study because they were recruiting patients with 
symptoms consecutively.  
  Shmuely et al (8) also reported a prevalence of 
71% and 70% among symptomatic and asymptomatic 
participants respectively in Nakuru, west Kenya in a 
hospital based study.  In Nigeria and Egypt, studies done 
found a prevalence of 64% and 60% respectively, which are 
higher than what this study reports (9, 10). Both studies 
used different method of testing hence they may not be 
comparable to our study. 
In a meta-analysis in early 1990s, Khalifa et al (10)  found 
that the overall prevalence of H. pylori infection was 
significantly higher in developing countries, averaging 60%; 
compared to 41.9% in the developed countries. However 
some of these studies used serum H. pylori antibody 
testing, which is an exposure test and could potentially 
lead to higher rates than would be if an antigen test is used 
as in our study. 
Although some of these studies looked at symptomatic 
patients, it is difficult to benchmark the prevalence of H. 
pylori infection across geographical settings, even if the 
population characteristics seem similar and the method of 
diagnosis is the same.
  This study was conducted in a private hospital setting 
and in a predominantly urban population. Because of the 
lifestyles in the urban setting, the observed prevalence 
could be a result of better living conditions than could 
be seen if this study was conducted in a rural setting of 
Somalia. 

Factors associated with H. pylori infection:  At bivariate 
analysis, the residence was significantly associated with H. 
pylori infection OR=0.36 (95% CI 0.16 – 0.82; p-value=0.01), 
this shows being in the rural areas reduced the risk of 
infection by 64%. 
  However, in multivariate analysis, it was insignificant. 
Other than that, no other factor in this study showed a 
significant association at both bivariate and multivariate 
logistic regression. Again this could be explained by the 
fact that there were very few participants from the rural 
population in our study. 
  In contrary to this study, a community based survey 
in Mexico found that age and low educational status were 
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associated with H. pylori infection. They also found no 
difference in prevalence between the rural and the urban 
populations hence no association (11).
  In India, a case control study found a host of factors 
to be associated with H. pylori infection namely low social 
economic status, eating meat, eating restaurant food and 
drinking non-filtered water. However, this study included 
only participants that had either peptic ulcer or cancer of 
the stomach and was therefore likely to have introduced 
selection bias (12).
A hospital based cross sectional study in Sudan reported 
that only rural residence increased risk of infection and 
therefore the only factor associated with H. pylori. The 
diagnosis was also based on serology (13).

Limitations of the study

The fact that this was a hospital based study means there 
was a filtering effect that introduces a selection bias. In 
this study, some of the participants who had had H. pylori 
eradication prior to two weeks were analyzed as if they 
were positive for H. pylori. This could have potentially led 
to over or under reporting of the prevalence as this was 
done on the assumption that the therapy could have led 
to eradication of infection.  The majority of participants 
were from urban population, so the study results cannot 
be generalized to the rural setting.   

Conclusion
The prevalence of H. pylori infection in this study was 
42.7%. None of the socio-demographic and current or 
previous dyspeptic symptoms were associated with the 
infection. 
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Abstract 
Introduction: Metabolic acidosis is a poor prognostic 
marker it is therefore imperative that they be diagnosed 
early and underlying mechanism understood. The 
physiological approach and the base excess approach are 
the most frequently used by clinicians. However, Anion 
Gap (AG) not corrected for serum albumin has been shown 
to be misleading in the classification of metabolic acidosis. 
Of growing interest is the physiochemical approach which, 
though complicated, has been shown to be superior in 
detecting acid base derangements missed by the other two 
approaches. 
Methodology: This was a cross sectional study done over 
three months at the Kenyatta National Hospital critical care 
units. Two hundred and forty two consecutive patients 
admitted to the critical care units were recruited and 
demographic and clinical information recorded, blood 
drawn for an arterial blood gas, urea, sodium, potassium, 
magnesium, phosphate, creatinine, full blood count and 
liver function tests and an APACHE II score determined. 
Prevalence of metabolic acidosis was calculated using Base 
Excess (BE), physiological and physiochemical approach. 
Prevalence of high anion gap metabolic acidosis was 
calculated using the anion gap, anion gap corrected for 
albumin (AGcor) and the Strong Ion Gap (SIG). Diagnostic 
utility of AG, AGcor and SIG was assessed by calculating 
their sensitivity and specificity. 
Results: Prevalence of metabolic acidosis was 77.7% using 
BE approach, 76.9% using physiological approach and 87.2% 
using physiochemical approach. Physiochemical approach 

detected metabolic acidosis in 24 patients classified as 
having no acidosis using BE and physiological approach. 
Sixteen out of these 24 patients had hypoalbuminemia 
causing an alkalotic effect. High anion gap acidosis was 
greater for AGcor than for AG (77.4% vs 62.9% p = <0.001). 
Using the physiochemical approach 78.7% had SIG acidosis. 
Uncorrected AG resulted in misclassifying 20 out of every 
100 subjects as normal anion gap acidosis. However its high 
specificity (93%) and low false positive results suggests its 
diagnostic ability as a rule in test. AGcor performed well 
against AG as well as against Strong Ion Gap (SIG) sensitivity 
of 100% and 95.8% respectively and thus could be useful to 
rule out high anion gap acidosis. Area under the curve for 
AGcor was higher than SIG, 0.921 vs 0.896 suggesting that 
AGcor outperforms SIG in the classification of metabolic 
acidosis into high anion gap acidosis. 
Conclusion: The study shows that there is high prevalence 
of metabolic acidosis as well as high anion gap acidosis in 
the ICU. The physiochemical approach is able to pick up 
metabolic acidosis in patients with hypoalbuminemia and 
thus outperforms the BE and physiological approaches. 
Once anion gap is corrected for albumin levels, it performs 
equally well as the physiochemical approach in diagnosing 
high anion gap metabolic acidosis. Correcting anion gap for 
albumin levels might be the compromise solution between 
the more complicated physiochemical approach and the 
poorly performing uncorrected physiological approach. 

Key words: Anion gap, Corrected anion gap, Strong ion gap, 
Physiochemical, Base excess, bicarbonate, Physiological, 
Metabolic acidosis
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Introduction
How we analyse acid base disorders has undergone 
evolution depending on how we define an acid or base 
(1). The primary diagnostic acid base approach used by 
clinicians at the KNH is the physiological and base excess 
approach. AG, when calculated is not corrected for 
hypoalbuminemia. Uncorrected AG has been shown to be 
misleading in the diagnosis of acid base disorders (2, 3). 
An elevated anion gap can masquerade as a normal anion 
gap e.g. Low serum albumin reduces the AG and has an 
alkalinizing effect. In this situation a clinician might wrongly 
interpret and classify the patients as to having a normal 
anion gap metabolic acidosis.
  Current acid base measurements has gaps and not 
only affects accuracy in diagnosis but is also unreliable as 
a prognostic factor. This study may potentially change how 
we analyse acid base status in our patients and this will 
enable us to better understand the underlying mechanisms 
associated with the acid base disorders. 

Materials and methods

This was a cross sectional analytical study done over three 
months at the Kenyatta National Hospital critical care units 
which included the 21 bed mixed medical and surgical ICU, 
5 bed medical ICU and 6 bed Accident and Emergency CCU. 
The study was approved by the Department of Clinical 
Medicine and Therapeutics University of Nairobi and the 
KNH/UON ethics committee. All patients above the age of 
13 years admitted in any of the critical care units at the 
KNH were consecutively screened and recruited after an 
informed consent.
  Demographic and clinical data was then recorded as 
well as an APACHE II score determined. Five mls of blood 
was collected from the cubital fossa for urea, electrolytes, 
creatinine calcium, magnesium, phosphate, albumin 
and total blood count. Two mls of blood was also drawn 
aseptically for an Arterial Blood Gas (ABG) from the 
radial artery into a pre-heparinised syringe. Blood was 
transported to the respective laboratory in cooler boxes 
with ice packs at approximately 4ºC. ABGs were analysed 
in the ICU laboratory using the Siemens Rapid Point 500 
analyser.  UECs calcium, magnesium, phosphate and 
albumin were measured using Boleki - Biolis 50i superior 
at the renal laboratory.  Total blood count was analysed 
using the Roche - Cell Dyn 3700 automated machine at the 
haematology laboratory.

Anion gap was calculated as follows (4):

AG mmol/L = (Na+ + K+) - (HCO3 
- + Cl-)             (1)

AG was corrected to albumin levels as follows (5):

AGcor mmol/L= AG + 0.25 x (lower limit of normal albumin 
– observed albumin) (in g/L)                 		          (2)

Apparent strong ion difference calculated as (4):

SIDapp mmol/L = Na+ + K+ + Ca 2+ + Mg 2+ - Cl –   (3)

Effective strong ion difference was derived as follows (4):

SIDeff  mmol/L = HCO3
- + {albumin g/dL x (0.123 x pH – 

0.631)} + {HPO4
2-mmol/L x (0.309 x pH – 0.469)}   (4)

Strong ion gap was calculated as (4):

SIG =SIDapp - SIDeff   (5)

Acid base analysis was performed using the physiological, 
physiochemical and base excess approaches. Using the 
physiological approach metabolic acidosis was defined as 
reduced pH < 7.35 or a reduced HCO3 < 22mmol/L and the 
calculated PaCO2 using the formula 1.5 × [HCO3-] + 8 ± 2 
will be equal to or greater than the measured PaCO2).  The 
physiochemical approach used the diagnostic criteria by 
Fencl et al to determine metabolic acidosis (6): 
1.	 Dilutional acidosis:  ↓SID,  ↓Na
	 Hyperchloremic acidosis: ↓ SID, ↑ Clcorrected
	 Unidentified anions excess: ↓ SID, ↑ SIGcorrected
2.	 Nonvolatile weak acids
	 Hyperalbuminemic acidosis: ↑ albumin
	 Hyperphosphatemic acidosis: ↑ PO4
3.	 Unidentified anions excess:  ↓ SID, ↑ SIG
	 Using the base excess approach,  SBE less than 

-2mmol/L was considered as metabolic acidosis (7). 

Normal ranges for AG, AGcor and SIG were calculated 
from 14 healthy volunteers and abnormal values were 
considered as those that were 2 SD above or below the 
mean. These were then used to classify the metabolic 
acidosis into high anion gap acidosis.  
  Data was coded, entered and managed in a password 
protected Microsoft database. Statistical analysis was 
performed in SPSS version 21.0 software.

Results

Two hundred and forty two patients were recruited, 52.1% 
were from the Accident and Emergency CCU. The study 
subjects comprised of 138 males (57%) and 104 females 
(43%) with mean age of 39.71 years (SD 16.77) (Table 1). 
Majority of the patients (74%) were aged below 50 years. 
The biochemical and acid base profiles of the study sub-
jects are shown in Table 2.



Journal of Kenya Association of Physicians 						                   March 2018 Vol. 1 No. 1 Journal of Kenya Association of Physicians 						                   March 2018 Vol. 1 No. 136 37

Table 1: Study subjects characteristics
Variable Frequency

No.                                                (%)
Unit of admission

AE CCU
Main ICU

Medical ICU

126                                            52.1      
80                                              33

36                                              14.9
Medical patients1

Surgical patients2
140                                            57.9
102                                            42.1

Gender
Female
Male

104                                            43
138                                            57

Age 
Mean (SD)

Median (IQR)
Min – Max

39.71 (16.77)
35.5 (27.75 – 51.25)

13 - 91

  Parallel testing was utilised to determine the 
prevalence of metabolic acidosis which was 77.7% (CI 71 
– 84%) using base excess approach, 76.9% (CI 71 -82%) 
using physiological approach and 87.2% (CI 83 – 91%) using 
physiochemical approach. Combining BE and physiological 
approach gave a 80.2% prevalence which was higher than 
the individual BE and physiological approaches. 
Physiochemical approach was able to detect metabolic 
acidosis in 24 study subjects who were classified using 
the combined BE and physiological approach as not 
having metabolic acidosis. 37.5% of those classified as 
having no metabolic acidosis had either lactic acidosis, 
acute kidney injury, Acute Decompensated Heart Failure 
(ADHF) or sepsis, these conditions present with metabolic 
derangements. Hypoalbuminemia was present in 66.7% 
and hypophosphatemia in 37.5% of those classified as 
no metabolic acidosis using either the BE or physiological 
approaches.
  High Anion Gap (HAG) acidosis prevalence was 62.9% 
(CI 56 – 70%) of those classified as having metabolic 
acidosis using the physiological approach. Once anion 
gap was adjusted for albumin levels the High Anion Gap 
(HAGcor) acidosis prevalence increased to 77.4% (CI 70 
– 84%). The prevalence of High Anion Gap (SIG) acidosis 
using physiochemical approach was 78.7% (CI 70 – 84%).  
The difference in proportions between HAG and HAGcor 
acidosis using the physiological approach was statistically 
significant p =<0.001 using the Chi square test.
  Since there has been no gold standard test to 
metabolic acidosis, the diagnostic utilities of SIG and AGcor 
were tested by calculating their sensitivity, specificity 
and predictive value against AG. AGcor had a sensitivity 
of 100%, specificity of 60.9%, positive predictive value of 
81.3% and negative predictive value of 100% (Table 14).
  SIG had a sensitivity of 97.4%, specificity of 58%, 
positive predictive value of 79.7% and negative predictive 
value of 93%.  Using SIG as the gold standard, AG had a 
sensitivity of 79.7%, specificity of 93%, positive predictive 

value of 97.4% and negative predictive value of 58% (Table 
16) while AGcor had a sensitivity of 95.8%, specificity of 
83.7%, positive predictive value of 95.1% and negative 
predictive value of 85.7%

Table 2 :  Biochemical and acid base profile of study subjects

Mean (SD)
Sodium mmol/L
N = 135 - 145

135.97 (9.67)

Potassium mmol/L
N = 3.5 – 5.0

3.9 (1.00)

Chloride mmol/L
N = 95 - 105

101.19 (9.5)

Calcium mmol/L
N = 2.25 – 2.75

2.18 (0.39)

Magnesium mmol/L
N = 0.67 – 1.04

0.89 (0.42)

Phosphorous mmol/L
N = 0.81 – 2.30

1.32 (0.77)

Albumin g/L
N = 37 - 52

34.45 (8.05)

pH 
N = 7.35 – 7.45

7.36 (0.14)

PaO2 mmHg
N = 75 - 90

102.34 (45.66)

PaO2 mmHg
N = 35 - 45

31.72
(10.84)

Bicarbonate mmol/L
N = 22 - 26

18.02
(6.04)

BE mmol/L 
N = -2 - 2

-6.73
(8.58)

Lactate mmol/L
N = 0.5- 2.22

2.18
(1.42)

AG mmol/L
N1 = 11.92 – 19.12

20.71
(9.27)

AGcor mmol/L
N1 = 9.56 – 16.76

20.85
(9.05)

SIDapp mmol/L
N1 = 36.39 – 46.39

39.64
(8.4)

SIDeff mmol/L
N1 = 33.78 – 43.78

29.79
(6.54)

SIG mmol/L
N2 = 1.20 – 5.80

9.8
(9)

1 – reference values as per 2 SD above and below the mean. 
2 – reference values at 10th and 90th percentiles

Discussion
Prevalence of metabolic acidosis was 77.7% using the base 
excess approach, 76.9% using the physiological approach 
and 87.2% using physiochemical approach. Combining the 
use of both the base excess and physiological approaches 
gave an 80.2% prevalence. Metabolic acidosis is a common 
problem in the ICU, however epidemiological data is 
scarce as a result of the various different approaches used 
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to describe acid base status (8). A Brazilian study of ICU 
admissions by Park et al (7) found a similar metabolic acidosis 
prevalence (77.4%) using the BE approach. A retrospective 
study by Gunnerson et al (9) on ICU patients showed 
that metabolic acidosis as defined by SBE < -2mmol/L 
was present in 64% of patients recruited. However, their 
sample population included only those patients who had 
an arterial lactate done therefore their sample population 
was just 9% of the total admissions.  Most literature has 
been based on physiological approach and the uncorrected 
anion gap. Currently there is no agreement to what 
approach is best  in identifying acid base disorders, some 
authors state that the physiochemical approach is more 
sensitive and thus able to pick up metabolic  acidosis better 
than physiological approach, however most agree that it is 
a more cumbersome method (3,10).
  Our study showed that the physiological approach 
detected lower numbers of metabolic acidosis while 
the physiochemical approach had the highest cases of 
metabolic acidosis 76.9% (CI 0.71 – 0.82) vs 87.2% (CI 0.83 
– 0.91). Dubin et al (3) compared the diagnostic ability of 
all three approaches in diagnosing metabolic acidosis and 
had similar results showing that physiochemical approach 
was able to identify metabolic acidosis in 14% of patients 
admitted to ICU with normal BE and bicarbonate. The 
higher prevalence using the physiochemical approach 
could be attributed to the fact that the approach considers 
all three buffer systems i.e the carbonic acid bicarbonate 
buffer, the protein buffer and the phosphate buffer while 
the other two approaches are based entirely on carbonic 
acid bicarbonate buffer system. 
  The physiochemical approach was able to detect 
metabolic acidosis in 24 patients classified as having 
no metabolic acidosis by both the Base Excess (BE) and 
physiological approach. Hypoalbuminemia was present 
in 66.7% and hypophosphatemia in 37.5%. McAuliffe et 
al (11) showed that a decrease of 1g/dL in albumin level 
correlates to a proportional increase in bicarbonate of 
3.4mmol/L and a proportional decrease in the anion gap 
by 3mmol/L thus low albumin levels has an alkalotic effect 
which could therefore mask an underlying metabolic 
acidosis.
  Metabolic acidosis was classified into high anion gap 
acidosis using the anion gap (HAG), using the corrected 
anion gap (HAGcor) and using the Strong Ion Gap (SIG). HAG 
acidosis using the anion gap was 62.9%. Once corrected for 
albumin levels, high anion gap corrected (HAGcor) acidosis 
increased to 77.4%. The difference in proportions of HAG 
and HAGcor acidosis was statistically significant p = <0.001. 
The physiochemical approach gave a strong ion gap acidosis 
of 78.7% this approach considers albumin levels and thus 
does not need correction. This therefore suggests that in 
the critically ill patient, low albumin level can mask a high 
anion gap acidosis.

  In our study, using Anion Gap (AG) to classify 
metabolic acidosis into high and low and high anion gap 
acidosis resulted in classifying 20 out of every 100 subjects 
as normal anion gap acidosis. However its high specificity 
(93%) and low false positive results suggests its diagnostic 
ability as a rule in test. 
  Anion Gap corrected for albumin levels (AGcor) 
performed well against AG as well as against Strong Ion 
Gap (SIG) sensitivity of 100% and 95.8% respectively. This 
suggests that AGcor identifies true positives well and thus 
could be useful to rule out high anion gap acidosis. Area 
under the curve for AGcor was higher than SIG, 0.921 vs 
0.896 this suggests that AGcor outperforms SIG in the 
classification of metabolic acidosis into high anion gap 
acidosis. Dubin et al (3) found that SIG and AGcor were 
tightly correlated and showed excellent agreement in their 
patients (r2= 0.97). A study done by Moviat et al (10) also 
showed a very strong correlation between AGcor and SIG 
(r2 = 0.934, P < 0.001). AGcor does not require complex 
mathematical formula and therefore this could be a 
compromise solution between the poorly performing AG 
and the more sophisticated SIG.

Conclusion
This study shows that metabolic acidosis and high anion 
gap acidosis is quite common in the critical care units.
The physiochemical approach is much better at detecting 
metabolic acidosis even in patients with hypoalbuminemia 
and thus outperforms the BE and physiological approaches.
  Once anion gap is corrected for albumin levels, 
it performs equally well in diagnosing high anion gap 
metabolic acidosis. This might be the compromise solution 
between the more complicated physiochemical approach 
and the poorly performing physiological approach. 
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Abstract  

Background:  Maternal thyroid hormone levels are an 
important determinant of pregnancy and fetal outcomes. 
Both hyperthyroidism and hypothyroidism have been 
shown to have adverse maternal and fetal outcomes. 
There is no data on the magnitude and profile of thyroid 
dysfunction among pregnant women in Kenya.  
Methods:  This was a descriptive cross- sectional study 
involving consenting pregnant women attending ANC aged 
18 years and above. One hundred and eight participants 
were recruited using consecutive sampling. The study set 
out to determine the prevalence of thyroid dysfunction 
among pregnant women Attending Antenatal Clinic (ANC) 
at the Kenyatta National Hospital (KNH) and to determine 
association between thyroid dysfunction in pregnancy to 
fetal well-being status using a trimester specific obstetric 
ultrasound. A focused history and physical examination 
was carried out using the study proforma. Analysis of TSH 
and FT4 was carried out in the KNH biochemistry laboratory 
using an automated cobas machine which applied 
electro-chemiluminescence immunoassay technique and 
thereafter a trimester specific ultrasound was performed 
to assess fetal well-being.
Results:  An analysis of the complete data of 107 
participants was performed, one participant was excluded 

due to intrauterine fetal death based on ultrasound. The 
median age was 29 years. The median gestational age was 
32.2 weeks with majority (61.7%) in the third trimester. 
Only eight (7.5%) had previously tested thyroid function 
while twelve (11.2%) had a family history of goiter. Six 
had thyroid dysfunction giving a prevalence of 5.6% 
(95% CI 1.9-10.2) with majority (5/6) being diagnosed 
with subclinical hypothyroidism. Only one participant 
had overt hypothyroidism and none with either overt or 
subclinical hyperthyroidism. Only one participant who had 
reported history of previous pregnancy loss had subclinical 
hypothyroidism. Ten participants who had a history of 
pregnancy loss had normal thyroid function tests. Study 
directed obstetric ultrasounds were carried out on  83 
(77.6%) participants among whom eight (9.6%) had 
abnormal fetal well-being which was classified as being 
small for dates using trimester specific parameters. There 
was no significant association (p=0.646) between thyroid 
dysfunction and fetal well-being. However, the significance 
of this finding needs further evaluation to determine 
impact on fetal and maternal outcomes.
Conclusion:  The prevalence of thyroid dysfunction among 
pregnant women attending ANC was at 5.6% with majority 
(5/6) diagnosed with subclinical hypothyroidism. There 
were very few study participants with thyroid dysfunction 
and hence this study was not able to assess any association 
with markers of fetal well-being. 

 Introduction
The thyroid gland is an important endocrine gland that has 
a lot of influence on the reproductive system. Due to the 
normal physiological changes that happen in pregnancy, 
the thyroid gland is under a lot of hormonal influence. 
In the first trimester, the rise in Beta Human Chorionic 
Gonadotropin (BHCG) leads to a rise in Free Thyroxine (FT4) 
and Free Tri-iodothyronine (FT3), and by negative feed-
back to a suppression of Thyroid-Stimulating Hormone 
(TSH). Estrogen leads to an increase in Thyroxine-Binding 
Globulin (TBG), which leads to decreased FT4 levels. There 
is also altered iodine clearance in the kidneys and placental 
metabolism of thyroid hormone (1).

  The most common disorder in pregnancy has been 
noted to be hypothyroidism with sub-clinical more 
prevalent than overt hypothyroidism. Nutritional deficiency 
most notable iodine is the most common factor involved 
in thyroid disease followed by autoimmune thyroiditis 
then others like thyroid nodules and malignancies which 
are rare (2). These conditions are difficult to diagnose in 
pregnancy as they have symptoms that mimic the normal 
physiological changes that occur in pregnancy. Risk factors 
associated with thyroid disease in women include: age 
more than 30 years, family history of thyroid disease, 
Body Mass index (BMI) more than 40kg/m2, history of 
infertility, history of any other autoimmune disorder, use of 
amiodarone, lithium or recent neck radiation (2). Thyroid 
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dysfunctions are most prevalent in women between 15 – 
35 years when a woman is considered most fertile and are 
associated with a lot of fetal and maternal complications 
if left untreated. The most feared complication has been 
neurocognitive problems in children born by mothers 
who suffered hypothyroidism. There is lack of data on the 
burden of thyroid dysfunction among pregnant women in 
Kenya and hence the need to undertake this study.
  This study will form a definite foundation for future 
studies that will inform strategy or influence screening 
and management of thyroid dysfunction among pregnant 
women in Kenya.

Materials and methods
 
Between 1st and 30th September 2016 we enrolled 
all pregnant women attending the ante-natal clinic, 
we excluded, obstetric emergencies that warrant 
hospitalization and documented multiple pregnancy. The 
pregnant women provided written informed consent. The 
trial was approved by the ethics committee and University 
of Nairobi. 

Study design: Consecutive sampling procedure used with 
each pregnant woman attending the ANC who fulfilled 
inclusion criteria being included in the study in order to 
achieve the sample size of 108. A study proforma was 
administered to capture demographic data, relevant 
history and a focused physical examination of the thyroid 
gland and the fundal height assessment was carried out 
by the principal investigator and the findings recorded.  
The TSH and FT4 estimation was by use of electro-
chemiluminescence immunoassay using cobas machine. 
The study used the American Association Thyroid reference 
ranges for TSH and FT4 (3).
      The ultrasound was performed at a study designated 
center (Plaza imaging) using General Electronics scan that 
uses a curvilinear probe with a frequency of 3-5 MHz. The 
scans were trimester-specific as this allowed assessment of 
the fetal well-being at different gestational ages. 
Fetal well-being was assessed using all the following 
parameters:
(i)	 Estimated Fetal Weight (EFW) using Shepherd’s 

formula (4) which was compared against the expected 
weight and if less than 10th percentile was noted as 
small for gestational age.

(ii)	 Head to abdominal circumference ratio: was calculated 
and a ratio greater than 2 Standard Deviations (SD) 
above the mean for GA was considered abnormal (5).

(iii)	 Doppler studies- were done at a gestation age of 28 
weeks and above. The umbilical artery was evaluated 
and recorded as a ratio/ index. A systolic/ Diastolic (S/D) 
ratio >3.0 or RI (Resistive Index) >0.6 was considered 
abnormal (6). 

(iv) Biophysical profile.

  Fetal well-being was summarized as small for 
gestational age or normal-growth for gestational age based 
on parameters above, numbers 1-4. Any abnormal report 
of the numbers 1-4 above downgrades the fetal well-being 
and was classified as small for gestational age.

Results 
The study participants were recruited between 1st and 30th 
September 2016. Approximately 400 pregnant women 
attended the ante-natal clinic during the study period. One 
hundred and thirty two consecutive pregnant women were 
approached and 24 who did not give informed consent 
were excluded. The final analysis included 107 participants 
due to exclusion of one due to intrauterine fetal demise 
based on obstetric ultrasound.  The median age was 29 
years, 100 (92.6%) were married, 86 (80.4%) had attained 
post primary education and 76 (71.0%) were employed.  

Table 1: Baseline demographic characteristics of study 
participants
Characteristic
Age 
Mean (SD)
Median
Range 

29.3
29
18-39

Characteristic Frequency (%) n=107
Education level 

Primary 
Secondary 
Tertiary  

21 (19.6)
29 (27.1)
57 (53.3)

Employment status 
Yes 
No 

76 (71.0)
31 (29.0)

      The median gestational age was 32.2 weeks (IQR 25-
36.3) with a median fundal height of 32 centimeters (IQR 
26.0-36.0). Sixty six(61.7%) were in the third trimester. The 
mean blood pressure recorded was 114.1/69.9 mmHg. 
Nine had abnormal blood pressure, among whom seven 
had a high blood pressure reading while two had a low 
blood pressure reading.  Eight (7.4%) had previously been 
tested for thyroid function. Twelve had a family history of 
goiter. Only one participant was on follow up for goiter 
prior to pregnancy. Only one participant had history of 
previous neck radiation.

Serum thyroid hormone profile:  The median TSH and 
FT4 levels were at 1.85 mU/l (IQR 1.41-2.73) and 139.20 
nmol/l (IQR-124-153.2) respectively and were within 
normal reference range as shown in Table 2. The reference 
levels used for TSH and FT4 were trimester specific as 
recommended by the ATA guidelines.   The prevalence of 
thyroid dysfunction in this study was 5.6% (95% CI 1.9-
10.2) as shown in Table 2. Six participants had elevated 
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TSH levels. Five had isolated elevated TSH levels with 
normal FT4 levels (sub-clinical hypothyroidism) while one 
had both elevated TSH levels and low FT4 levels (overt 
hypothyroidism). Among the six study participants with 
thyroid dysfunction two were in first trimester, one in 
second trimester and three in third trimester. The only 
study participant with overt hypothyroidism was in the 
third trimester. The participant with previous neck radiation 
exposure had subclinical hypothyroidism. 

Table 2: Serum thyroid biochemical profile of study 
participants
Variable 
TSH (mU/l)
  Median (IQR)
  Range 

1.85 (1.41-2.73)
0.31- 5.21

FT4 (nmol/l)
  Median (IQR)
  Range 

139.20 (124-153.2)
60.25- 193.20

  Variable n=107 (%) 95% CI
Thyroid function status
  Dysfunction/ abnormal
  Normal

6 (5.6)
101 (94.4)       

1.9-10.2
89.8-98.1

Obstetric ultrasound results: Eighty four (77.8%) had 
fetal well-being assessment using study directed obstetric 
ultrasounds. The median gestational age (ultrasound 
derived) was 33 weeks. Only 9/84 (8.3%) had an obstetric 
ultrasound that did not correspond to clinical assessment; 
eight had small for gestational age fetus and one had Intra-
Uterine Fetal Death (IUFD). The participant with IUFD was 
excluded in the analysis of the results (Table 3). 

Table 3: Obstetric ultrasound findings of study participants
Variable Frequency (%)
Gestation age (in weeks)
  Mean (SD)
  Median (IQR) 
Range 

30.0 (8.3)
33 (25.5-36.5)
9 – 41

The overall fetal growth (n=84)
  Normal for gestational age
  Small for gestational age
  IUFD

75 (69.4)
8 (7.4)
1 (0.9)

  There were very few study participants with thyroid 
dysfunction hence this study was unable to assess effect 
on fetal well-being.

Discussion 

This is the first study carried out in Kenya that set out to 
evaluate thyroid function among pregnant women. Our 
study was able to demonstrate the prevalence of thyroid 

dysfunction at (5.6%); with subclinical hypothyroidism 
being the most common among pregnant women in third 
trimester attending ante-natal clinic at Kenyatta National 
Hospital, an urban tertiary public referral facility. This 
study was unable to demonstrate any association between 
thyroid dysfunction and fetal well-being due to the small 
sample size.
      There are few studies carried out globally assessing thyroid 
dysfunction among pregnant women. Most of the studies have 
been carried out in Europe, Asia and few in Africa. A cross-sectional 
study in a referral hospital in Spain among 2509 pregnant women 
in the first trimester (median gestation 8 weeks, range 4–13 
weeks) reported a prevalence of thyroid dysfunction at 16% (7). 
The high prevalence could be attributed to the use of national 
reference ranges used for TSH and FT4 which are higher than 
the reference ranges recommended by the American Thyroid 
Association (3). 
  A cross-sectional study among 1311 pregnant 
women within the first and third trimesters  in Belgium 
documented a prevalence of thyroid dysfunction at 15.3%. 
The prevalence was higher in the first than third trimester. 
The study used the ATA trimester specific reference ranges. 
The high prevalence of thyroid dysfunction was attributed 
to iodine deficiency (8).
       There have been only three African studies carried out 
on the prevalence of thyroid dysfunction among pregnant 
women. In Sudan, cross sectional hospital based study 
among 500 pregnant Sudanese women aged 15-45 years 
in all trimesters, found a prevalence of 9.4% which is higher 
than our study and this could be attributed to the use of 
national reference ranges instead of the American Thyroid 
Association trimester specific reference ranges (9). 
      A cross-sectional study carried out in Tunisia among 
1519 pregnant women in all trimesters demonstrated a 
high prevalence of thyroid dysfunction at 9.7% which was 
attributed to iodine deficiency. This study used the ATA 
trimester specific reference ranges (10).  
     In Nigeria, a prospective case control study among 300 
pregnant women and 100 age-matched non-pregnant 
controls reported a prevalence of thyroid disorders at 
5.3% and 5%, respectively (11).  This study used trimester 
specific population reference values. Majority of the 
participants were in the second and third trimester. The 
high prevalence of thyroid disorders could be attributed to 
the fact that the TSH upper reference value used in that 
study was high at 4.0 μIU/L irrespective of trimester. 
      Our study found a prevalence of thyroid dysfunction 
at 5.6% among pregnant women in the third trimester, 
using the ATA reference ranges. Other studies (9 -11) 
have reported a prevalence of between 9.4-15.3%. These 
high prevalence ranges are mainly attributed to use of 
population-specific reference ranges as opposed to ATA 
trimester specific reference ranges and also due to iodine 
deficiency. Unfortunately, here in Kenya national trimester 
specific reference ranges are not yet available. Despite the 
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high prevalence of thyroid dysfunction among pregnant 
women in this study we cannot recommend universal 
screening due to the small sample size.
      This study was not able to demonstrate association 
between thyroid dysfunction and fetal well-being. The 
low rate of small for gestational age fetus and thyroid 
dysfunction in this study can be attributed to the small 
sample size. However other studies in Europe and Asia 
have been able to show associations between thyroid 
dysfunction and poor fetal and maternal outcomes (12).
       Subclinical hypothyroidism has been associated with 
an increased risk of adverse maternal and fetal outcomes 
(13). On the other hand, overt hypothyroidism which 
is not as common as subclinical hypothyroidism has 
invariably been associated with an increased risk of poor 
pregnancy outcomes such as premature birth, low birth 
weight, pregnancy loss and impaired fetal neurocognitive 
development (14,15). This risk of poor fetal and maternal 
outcomes necessitates the need for close follow up and 
initiation of appropriate treatment in pregnant women 
with thyroid dysfunction

Conclusion 

The prevalence of thyroid dysfunction among pregnant 
women attending ANC was 5.6%, majority (5/6) with 
subclinical hypothyroidism. Association between thyroid 
dysfunction and fetal well- being could not be established. 
This study establishes a useful platform for conducting 
further research in thyroid function among pregnant 
women in Kenya, because thyroid dysfunction is treatable 
thus potential fetal events are preventable.

Recommendations 

The findings of this study are able to highlight the high 
prevalence of thyroid dysfunction but was unable to 
demonstrate the association with fetal well-being and 
hence a larger cross-sectional/longitudinal follow up study 
may be required to be able to demonstrate this association. 
Secondly, further studies to assess thyroid dysfunction 
among pregnant women in the first and second trimesters 
as these two groups were under represented in this study.
        This is the first study to evaluate thyroid profile among 
pregnant Kenyan women and is able to highlight the 
magnitude of thyroid dysfunction among this population.

Limitations 

The limitations of this study were firstly the study directed 
obstetric ultrasound were done once at point in time as 
opposed to serial to asses fetal well-being due to financial 
constraints. Secondly the study was carried out among a 
high-risk population of pregnant women who attend ante-
natal clinic at Kenyatta National Hospital, a tertiary referral 

hospital and cannot be generalized to all the pregnant 
women in Kenya. Finally, due to the cross-sectional study 
design it was not possible to establish association between 
thyroid dysfunction and fetal well-being because the fetal 
changes associated thyroid dysfunction may be more 
functional than structural ultrasound detectable changes.
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Background: Over a billion people worldwide have little 
or no access to health services and the help and advice 
of health workers. As a result, millions die or are disabled 
every year. Health workers are the cornerstone and drivers 
of health systems. And yet the world is facing a serious 
shortage of health workers – a shortage that is identified 
as one of the most critical constraints to the achievement 
of health and development goals. This crisis is impairing 
the provision of essential, life-saving interventions such 
as childhood immunization, safe pregnancy and delivery 
services for mothers, and access to treatment for HIV/AIDS, 
malaria and tuberculosis. New and innovative initiatives 
are urgently needed to increase the numbers of trained 
health workers (WHO Scaling Up Saving Lives Report).

The challenge: The current number of health workers 
being educated and trained in Africa is too small to make 
a difference. This is compounded by the fact that there 
is little international coordination of effort and, all too 
often, differential salary scales between public sector, 
international and private organizations, which drive up 
costs and lead to movement from the public sector, and 
significant international migration of health workers. 

East, Central and Southern Africa Health Community

As a result, the lack of access to well-trained physicians 
in the countries of the East, Central and Southern Africa 
Health Community remains stark (<10 doctors per 100,000 

population). Most graduates of existing health training 
programs choose to stay in large cities due to the lack of 
clinical support, poor pay and working conditions in rural 
hospitals; all of which leads to a major rural–urban disparity. 
Meanwhile, Africa struggles to retain its precious health 
workers. Approximately 65,000 African-born physicians, 
or about one-fifth of those trained, have migrated to 
high-income countries within 5 years of completing their 
training.

Our solution: ECSACOP is rewriting the way in which post-
graduate medical education is delivered and assessed in 
East, Central and Southern Africa. With a common curric-
ulum and standardised training methodologies, our post-
graduate medical qualification will be accepted as gold 
standard throughout the region. Blended learning, using 
the best of the new technologies, will radically change the 
way in which trainers and trainees interact.

This is a ‘College without Walls’, with faculty from a 
multitude of nations learning and developing together, 
sharing experience, and refining curricula for the emerging 
cadre of physicians that will go on to lead health systems 
across the region. This new cadre of physicians will be 
better equipped to lead, to manage and to steward the 
vital resources that can dramatically improve health 
outcomes for all, especially those in remote or difficult-to-
reach communities.
  Expanding the number of health workers, and 
transforming their education at the same time, has 
the potential to accelerate health equity and inclusive 
economic growth. Employing these additional health 
workers in national programmes to deliver universal health 
coverage can be a trigger for economic revival. ECSACOP 
itself is designed to be self-sustaining after a number of 
years. Once established, ECSACOP examinations, courses 
and workshops will become income earners for the 
College, allowing us to reinvest in scholarships.  Our focus 
on equipping physicians with the requisite skills to become 
effective teachers and leaders - as much as effective 
clinicians - will radically improve the management of health 
systems in the region.
  Local, regional and international organizations are 
working together to build South–South, South–North, 
regional and public–private partnerships, to deliver 
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increased investment; build up the necessary infrastructure 
of knowledge and expertise in basic science, public health 
and management; create centers of excellence; and deliver 
innovative education and training, based on countries’ 
burdens of disease and healthcare systems, and with 
support from developed countries. The guiding principles 
for our model of training are to: 
• 	 address country health needs and embed education 

and training in the health system; 
• 	 increase equity and efficiencies of scale through 

innovation in curriculum design and delivery; and 
• 	 enhance quality through leadership and collaboration. 

Aims and objectives:  ECSACOP aims to improve access to 
well-trained physicians across the region by establishing a 
network of dedicated training centers and implementing 
an internationally recognized postgraduate medical 
qualification.
Aim 1 - We will work in partnership with governments, 
universities and healthcare providers to expand and improve 
postgraduate training and provision of quality healthcare.
Goals - Expand the current annual output from internal medicine 
postgraduate training programs in the region by 50% by 2025, 
doubling capacity by 2030. 
- Develop a core, common curriculum in internal medicine across 
the region, training that is formally recognized by all relevant 
accrediting, government and regulatory bodies.
- Develop a high-quality assessment and examination programme, 
involving all relevant stakeholders.
- Identify, support and accredit training centers and trainers to 
deliver the curriculum.
- Implement continuous quality improvement of programs, 
building on learning and experience as well as harnessing new 
innovations.

Aim 2 - We will be a voice for the patient and the profession, 
recognized as a regional leader in advocating for healthcare 
improvement and disease prevention.
Goals - Build relationships with governments, healthcare 
providers and training institutions to advocate on access to well-
trained physicians, workforce planning and healthcare financing.

Aim 3 - We will support physicians’ lifelong learning and career 
development.
Goals - Develop a programme of high-quality Continuing Profes-
sional Development (CPD) for physicians, using innovative mod-
els of delivery to facilitate access for all.
- Establish partnerships with the public, charitable and private 
sectors where innovative approaches are being used to deliver 
lifelong learning. 
- Support physicians delivering postgraduate training with pro-
fessional development, leadership training and mentoring

ECSACOP will move learning closer to the community, using 
modular education and action learning. We will increase 
use of information and communication technologies and 
provide improved education through quality assurance 

programmes. Furthermore, we will build institutional 
capacity by: expanding teaching capacity; fostering 
twinning and partnerships; maximizing our impact through 
a regional approach; and harnessing public–private 
partnerships.
       Indeed, ECSACOP will improve access to well-trained 
physicians across the region through establishing a 
network of dedicated training centers and implementing 
an internationally recognized postgraduate medical 
qualification, delivered by our faculty, a group of highly 
qualified ‘master physicians’. Our ultimate goal is to double 
the output of physicians being trained in the region by 
2030.	

Fellowship:  The East Central and Southern Africa College 
of Physicians (ECSACoP) awards Fellowships through 
instruction and examinations. Enrolled trainees participate 
in full-time instruction in approved training institutions. 
       The Fellowship (Part 1) examination leads to admission 
into the final part of training. The Fellowship (final) 
examination leads to the qualification of Fellow of the 
East Central and Southern Africa College of Physicians, 
FCP (ECSA). This qualification is a recognition that the 
candidate has reached the level of knowledge and practice 
of internal medicine sufficient to practice independently at 
a consultant or specialist level. 
      The Physician will be skilled in the management of 
acute unselected medical emergencies, patients with 
multiple conditions and the management of patients with 
chronic diseases. The management includes all medical 
and psychosocial factors that contribute to preserving 
life and to improving the quality of life. Emphasis will be 
placed upon how the environment influences both disease 
manifestations as well as the capacity of the patient (and 
care givers) to effectively manage health issues. 
      In order to attain these attributes, the Physician will 
be trained in common diseases affecting various body 
systems or medical sub-specialties, including but not 
limited to: Infectious and tropical diseases; Cardiology; 
Respiratory medicine; Gastro-enterology and hepatology; 
Endocrinology and diabetes; Neurology; Genito-urinary 
medicine; Nephrology; Rheumatology and rehabilitation; 
Medical oncology; Palliative medicine; Dermatology; 
Clinical pharmacology; Therapeutics and toxicology; 
Geriatrics; Psychological medicine and intensive care. The 
trainee will be expected to acquire a sound understanding 
of basic sciences that underlie the practice of medicine, that 
include anatomy, physiology, biochemistry and pathology.
      Applicants for training towards the FCP(ECSA) must 
have completed the requisite internship and compulsory 
post internship training in approved posts (as required by 
the respective registration authority in their countries). 
The duration and learning content will vary from country 
to country. Certification of satisfactory completion of 
internship is determined by the individual national 
registration authority in a given country. In many countries, 
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this period covers internship or “housemanship” rotations 
and, in addition, other postings are compulsory before 
the doctor is eligible for registration as an unrestricted 
practitioner. 
Duration and organization of training:   The total duration 
of training is four years following admission into the 
FCP(ECSA) training programme.  All years of training are 
directed and supervised. The trainees will follow a spiral 
curriculum, where certain concepts and skills are taught 
every year, but in increasing complexity of the subject 
matter as well as requiring higher levels of proficiency in 
the student’s capacity to deal with any given topic. Thus 
the topics during different periods of training may appear 
to be similar from year to year, but the ways these topics 
are addressed and the complexity of concepts will vary 
greatly.  
  ECSACOP admits applicants from a wide variety of 
educational backgrounds. It is an important aspect of 
the training programme that all trainees must achieve a 
uniform minimum level of competence during the first half 
of training.  The first two years of training culminates in the 
Part 1 examination and is designed to achieve a minimum 
level of competence with regards to basic applied science, 
diagnostic methods and patient holistic approach to 
management. Emphasis is placed on integrating these 
components into the student’s ability to deal with 
important as well as common clinical presentations. The 
FCP (1) examination, the passing of which is a prerequisite 
for advancing to the second half of the training, is designed 
to assess understanding of the basic principles of medicine, 

the ability to evaluate and manage common/important 
ways of presentation in an ill person and broad knowledge 
in general medicine. On completion of Part 1 training, 
successful candidates are expected to competently manage 
medical emergencies as well as to provide a defined level 
of care in wide variety of important conditions. Passing 
of the Part 1 FCP examination does not confer specialist 
status, but empowers the individual in dealing with the 
more complex and more demanding part of the training.  
  All trainees are required to register with, and to work 
in, health institutions that are accredited by ECSACOP. 
Training will be carried out both in Designated Health 
Institutions (DHI) and in teaching hospital(s) or other 
major centers that have at least two designated teaching 
consultants (Educational Supervisors). In addition, one 
consultant within the same country will act as Programme 
Director to the trainee. Initially, all trainees will enter the 
programme for Internal Medicine specialty alone. In years 
to come, many trainees will train for dual certification 
with another specialty (e.g. cardiology, nephrology etc.). 
However, even at that time, specialist training in Internal 
Medicine alone will be a perfectly acceptable (even 
encouraged) option.
  An important and large component of training will be 
work-based, under the supervision of designated teachers, 
supervisors and coordinators. The faculty will participate 
from different localities, including local institution, national 
and regional members. In addition, trainees will attend 
compulsory courses, participate in regular eLearning 
programmes as well as small group seminars. 
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  During the first 2 years, whilst the trainee will be 
working towards the FCP Part 1 examination, he/she will be 
resident for at least 4 days per month for acute unselected 
medical intake. It is essential that the trainee is responsible 
(i.e. involved in decision making) for the continued care of 
general medical patients.
  The correct use of diagnostic tests forms an important 
part of training. Trainees are expected to master these 
competences in different contexts including work-based 
activity, didactic sessions and e-learning platforms. It is 
essential that trainees must acquire practical skills which 
may be needed at any time in the management of medical 
emergencies.
  Regional workshops may need to be arranged in order 
to cater for core training requirements that are difficult 
to provide on an individual country basis.  Details of the 
requirements for training in Internal Medicine are set out 
in this document.   

Assessment: During the first 2 years of training, and 
in preparation for the Part 1 examination, trainees are 
required to cover all 5 competencies groups, to a level 2 
of attainment in all topics unless otherwise. Competence 
to at least level 2 descriptors will be expected prior to 
progression into year 3 of ECSACOP specialty training. 
The first three common competencies cover the simple 
principles of history taking, clinical examination, decision 
making and clinical reasoning and therapeutics and 
prescribing.
  Since there is a hierarchy of competencies within 
the curriculum, it is expected that emphasis in the Part 
1 (as measured by depth and breadth of knowledge) 
will be placed on the common competences, emergency 
presentations and top presentations as indicated in 
the syllabus below, and will be greater than that for the 
other important presentations. In Part 2 of the instruction 
and examination, the entire syllabus is given uniform 
importance.   An e-Portfolio curriculum record should be 
used to present evidence in an organized way to enable 
the educational supervisor and the relevant College 
committees to determine whether satisfactory progress is 
being achieved. These include supervised learning events, 
evaluation of clinical cases and personal performance. 
In addition, the record will indicate activity to directed 
e-learning modules, literature review, workshops, audit 
or quality improvement and assessments. Teaching 
attendance should be recorded.    
  Procedures should be assessed using direct 
observation modules; initially formative for training then 

summative direct observational procedural skills modules 
to confirm competence where required. Summative sign off 
for routine procedures is to be undertaken on one occasion 
with one assessor to confirm clinical independence. 
Summative sign off for potentially life threatening 
procedures should be undertaken on two occasions with 
two different assessors (one assessor per occasion).   
  An educational supervisor’s report covering the whole 
training year, accompanied by the e-Portfolio curriculum 
should be submitted to the appropriate committees of the 
College. The educational supervisor will receive feedback 
on a trainee’s clinical performance from at least one other 
clinician through direct discussion and the use of the 
multiple consultant report. Great emphasis is placed on 
the educational supervisor confirming that satisfactory 
progress in the curriculum is being made compared to the 
level expected of a trainee at that stage of their training. 
This report should bring to the attention of the committee 
anything of concern e.g. patient safety issues, professional 
behaviour issues, poor performance in work-place based 
assessments, and issues reported by other clinicians. It 
is expected that a seriously adverse report would trigger 
a formal committee review. Each candidate requires a 
satisfactory review by the committee before he/she can sit 
either FCP Part 1, or FCP Part 2 examinations.  

Faculty Development: Will involve a combination of 
residential and distance learning activities, focused on 
developing the leadership, project management and 
programme evaluation skills of participants, as well as 
teaching the key principles of health profession education-
curriculum design, teaching and learning and assessment. 
  Given the paucity of teachers, it is important that the 
curriculum, particularly at the in-service level, prepares 
learners to teach those who follow. Including teaching 
as a core competency, as is the case in countries such as 
Australia, Canada, the United Kingdom and the United 
States, and providing learners with the opportunity to 
develop their teaching skills, will add significantly to the 
stock of teachers. 
  There are many ways of improving collaboration 
and sharing of information among education leaders to 
stimulate and sustain innovation. These include, among 
others, networks of academic partners in developing 
and developed countries, ‘clearing houses’ for open 
consultation and advice on specific problems, and more 
systematic global partnerships for sustained linkages, 
learning and support.
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Training the Educators: ECSACOP has started bringing 
together and training a cohort of senior physicians from 
across the region to ensure that those enlisted to teach 
at ECSACOP Training Centers have excellent, current 
skills in transferring knowledge to adults. This group of 
African medical leaders - the faculty - is learning and 
training together, familiarizing itself with the newly 
developed ECSACOP training curriculum, while adopting 
the same regional training methodologies - an essential 
step before training can begin at the identified sites. 
Senior physicians first assembled in Lusaka, Zambia in 
May 2017, to undertake an intensive 3-day Educational 
Leaders’ course, which led to:
•	 21 educational leaders with a refreshed and 

reinvigorated sense of what being an educator entails
•	 Self-awareness around educational capabilities and 

competencies across the group
•	 A community of practice – a coherent faculty, 

networked and collegiate
•	 Shared values and ambitions for the future of ECSACOP
•	 Co-developed written documents – Accreditation tool-

kit; refinements to syllabus and curriculum
       A second course was carried out between 1st-3rd October 
2017 in Entebbe, Uganda, immediately after our second 
AGM and Scientific Conference. Around 20 participants 
attended each course, delivered by 3-4 specialist trainers 
who have been recruited through the Royal College of 
Physicians (London). 

      Faculty Development Coursework will enable faculty 
to write teaching objectives, plan and structure teaching 
sessions, select appropriate evaluation techniques 
and perform work-place based assessments. Specific 
sessions on good supervisory practice, mentoring and 
apprenticeship learning skills will be highly relevant.        
      Presently, many educators within the region’s MMed 
programmes have received little, if any, training in how 
to be an effective teacher. Our curriculum is designed 
to prepare learners to teach those that follow. ECSACOP 
teachers will be regularly assessed alongside ECSACOP 
training sites by cross-border assessors. Course content 
will be continuously updated and tools (e.g. real-time 
messaging) will be put in place to encourage ECSACOP 
teachers and trainers to interact and share learnings, thus 
building a truly regional faculty.
Partners: ECSACOP’s principal ‘champion’ and sponsor 
thus far has been the Royal College of Physicians in 
London. As the RCP moves towards its 500th Anniversary 
in 2018, it was wanting to initiate something purposeful in 
commemoration of this occasion. As such, it determined 
to help establish a new College of Physicians in the 
region of the world that might most benefit from such an 
organization. The RCP contributes staff time and expertise, 
financial support, logistical and finance management, and 
general cheer-leading.
  The Infectious Diseases Institute (IDI), located in 
Kampala, Uganda, is our ‘host’ in the region. IDI has trained 
over 19,000 health workers from Uganda and 27 other 
African countries and we are grateful for their guidance, 
their mentorship and for housing our staff.
     The National Associations of Physicians in our six member 
states are our principal collaborators when it comes to the 
identification and recruitment of training sites and trainers, 
curriculum design, accreditation and quality control.

Outputs:  Number of accredited training sites - 12 sites 
operational within 3 years (2020/21); 18 sites operational 
by 2025.

Number of physicians who have participated in our Faculty 
Development Program - 40 individuals in 2017 and 2018. 

Number of faculty teaching the new qualification - 24 
faculty trained and teaching by 2020/21, with around 50 
faculty in place by 2025.

Number of physicians trained - starting with 2-3 trainee 
physicians per site initially, eventually becoming 4-6 per 
site; thus, circa 72-108 trainee physicians enrolled in our 
postgraduate medical qualification by 2025.

For More Information Contact
Secretariat: 5th Floor

IDI- McKinnel Knowledge Centre
Makerere University, Kampala 

P.O.Box 22418, Kampala
Tel: +256 41 4307000

www.ecsacop.org



Journal of Kenya Association of Physicians 						                   March 2018 Vol. 1 No. 1 Journal of Kenya Association of Physicians 						                   March 2018 Vol. 1 No. 150 51

Instructions to authors

The Journal of Kenya Association of Physicians (JOKAP) is a quarterly journal published by the Kenya Association of Physi-
cians.

Authors submitting manuscripts to JOKAP do so on the understanding that if accepted they surrender all copyright to 
the journal.  No part of this journal may be reproduced or transmitted in any form without the written permission of the 
Editor-in-Chief.

The following categories of manuscripts will be considered for publication;
(i)	 Original articles: The article must contribute further to the existing knowledge of the subject.  This must follow the 

IMRAD format with the following sub-headings: Title; Structured abstract with the following sub-titles; background, 
objective(s), study design, methods, results and conclusion(s); Introduction; Materials and Methods; Results; 
Discussion;  Conclusion(s), Recommendations (if any) and References (not exceeding 25.  The article should not 
exceed 4000 words including text, figures, tables and references.

(ii)	 Reviews:  This must be a critical analyses of the subject reviewed.  Reviews should preferably be written by an 
expert in that particular area and can be commissioned by the Editor-in-Chief.  Reviews should not exceed 6000 
words including tables, figures and references.  The format should be as follows; title, structured abstract (with the 
following sub-headings; objective(s); data source, conclusions), Introduction and sub headings where necessary, 
results and conclusion(s) and references not exceeding 40.

(iii)	 Case reports:  This should be unique clinical syndromes or presentations.  They should not exceed 2500 words.  
The format should be a Title, Abstract (prose form) not exceeding 200 words, Introduction, Case report, Discussion, 
Acknowledgement(s) and references not exceeding 15.

(iv)	 Short communication:  This should possess all the elements of a scientific paper but should be presented in prose 
form without sub-headings.  It should have not more than 1500 words and 10 references.

Note that references should be numbered in order of appearance (Vancouver style) and strictly only those cited in the text 
should appear in the reference list.  

All manuscripts should be submitted to the Editor-in-Chief, Prof. Omondi Oyoo, email:  jokapkenya@gmail.com
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“If you’re not breathing right it can 
make you very apprehensive and quite 
nervous when you’re going out.”2

RELVAR ELLIPTA 100/25 μg is an ICS/LABA indicated for the maintenance 
treatment of airfl ow obstruction in adult patients with chronic obstructive 
pulmonary disease (COPD) including chronic bronchitis and/or emphysema and 
to reduce exacerbations of COPD in patients with an exacerbation history1
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Patients with COPD fear exacerbations, 
which compromise function and quality 
of life.3 

You can help these patients get back 
moments they’ve been missing with: 
• 24 hours of continuous effi cacy4

• Convenient, once daily dosing1

• An easy to use device5,6
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RELVAR ELLIPTA was developed in collaboration with

WARNINGS AND SPECIAL PRECAUTIONS: Not to be used to treat 
acute asthma symptoms or an acute exacerbation in COPD. Increasing 
use of short-acting bronchodilators to relieve symptoms indicates 
deterioration of control and patients should be reviewed by a medical 
practitioner. CONTRA-INDICATIONS: Patients with severe milk-protein 
allergy or who have demonstrated hypersensitivity to either fl uticasone 
furoate, vilanterol or any of the excipients.

COPD = Chronic Obstructive Pulmonary Disease
ICS = Inhaled corticosteroid
LABA = Long acting beta2-agonist
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Vildagliptin is safe and effective
in type 2 diabetic patients with
moderate to severe renal 
impairment. 

VILDAGLIPTIN AND METFORMIN HYDROCHLORIDEVILDAGLIPTIN 

Sustained Anti Hypertensive
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