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ABSTRACT 

OBJECTIVE: To determine the degree of correlation between the WHO clinical staging 

and CD4 T cell counts in HIV/AIDS adults at Kenyatta National Hospital, Nairobi. 

DESIGN: Cross-sectional study. 

SETTING: Kenyatta National Hospital, Nairobi.  

SUBJECTS:  152 newly diagnosed HIV patients were recruited prospectively. Patients 

were first staged using the 2005 WHO clinical staging and then blood drawn for CD4 

count.  

RESULTS: The mean age in the study was 35 years, with females comprising 56.2% of 

the study group. The mean CD4 counts were 455, 420, 203 and 92 for WHO Stage 1, 2, 

3 and 4 respectively. The sensitivity of the WHO clinical staging to predict CD4 counts 

of >350cells/µl was 63% with a specificity of 82%. The commonest HIV clinical events  

were bacterial infections(33%), severe weight loss(28%) and tuberculosis(27%). 

CONCLUSIONS: There was correlation between the WHO clinical staging and expected 

CD4 T cell count. However, the sensitivity was low and missed over a third of the 

patients in need of HAART. Majority of the patients presented in severe disease in 

need of HAART at the onset of their HIV diagnosis with 107 (70.3%) of the patients 

with Stage 3 or 4 disease and 114 (75%) of patients with CD4 counts of <350 cells/µl.  

KEY WORDS: HIV, AIDS, CD4 counts, Kenyatta National Hospital, Nairobi 
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1.ABBREVIATIONS 

AAFBs- Acid Alcohol Fast Bacilli 

AIDS- Acquired Immune Deficiency Syndrome 

BMI- Body Mass Index 

CCC- Comprehensive Care Clinic 

CCR5- Chemokine receptor type 5 

CD4 – Cluster of Differentiation 4 

CD8- Cluster of Differentiation 8 

CDC- Centre for Disease Control 

CTL- Cytotoxic T lymphocytes 

CXCR4- Chemokine receptor type 4 

DC-SIGN-dendritic-cell–specific intercellular adhesion molecule 3–grabbing nonintegrin        

HAART- Highly Active Antiretroviral Therapy 

HIV- Human Immunodeficiency Virus 

KDHS- Kenya Demographic Health Survey 

KAIS- Kenya AIDS Indicator Survey 

KNH- Kenyatta National Hospital 

NASCOP- National AIDS and STI Control Program 

OI- Opportunistic infection 

PITC- Provider Initiated Testing and Counseling 

SIV- Simian Immunodeficiency Virus  

TB- Tuberculosis 

TBC- Total Blood Count 

U/E/C- Urea/ Electrolytes/ Creatinine 

VCT- Voluntary Testing and Counseling 

WHO- World Health Organization 
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FIGURE 1: KAIS 2007  
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2.0 INTRODUCTION: HIV IN KENYA 

 
Since the first case of HIV in Kenya in 1984, approximately 1.5 million people have 

died from this disease in the country .According to the Kenya Demographic and Health 

Survey (KDHS) of 2003, the national prevalence stands at 6.7%. The Kenya AIDS 

Indicator Survey (KAIS) 2007 estimates HIV prevalence at 7.8%. Treatment is now 

available in 345 sites countrywide. NASCOP estimates that 213,000 patients are on 

ARV treatment including adults and children as at March 2009, which is only 50% of 

those who require HAART.  

 

 3.0 HISTORY OF HIV INFECTION ¹ 
 
The worldwide dissemination of human immunodeficiency virus (HIV) over the past 

four decades is one of the most catastrophic examples of the emergence, 

transmission, and propagation of a microbial genome. HIV infection appears to be a 

zoonosis, with AIDS resulting from the failure of HIV to adapt to a relatively new host, 

or perhaps a failure of humans to adapt to HIV infection.  

 

The virus has a predilection for activated HIV-specific CD4+ T cells, although other 

cells are also susceptible to the virus. This tropism for particular cells is determined 

mainly by cellular receptors to which HIV attaches in order to enter cells.  

 

 The earliest documented case of HIV infection in humans was identified in a sample 

of serum from Kinshasa (Democratic Republic of Congo) that was stored in 1959.² 

  

AIDS was first recognized 1981; in Los Angeles, Gottlieb et al³ reported five previously 

healthy gay men who developed pneumocystis carinii pneumonia (now pneumocystis 

jirovecii pneumonia-PCP), while Friedman-Kien et al described Kaposi’s sarcoma and 

PCP in 26 homosexual men in New York4 .The first published case in Kenya was 

documented in 1984 at Kenyatta National Hospital5. 
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4.0 LITERATURE REVIEW 

4.1 MECHANISM OF HIV DISEASE 

IMMUNOLOGY OF HIV INFECTION 

 

The distinctive feature of HIV infection is the profound loss of CD4+ cells, which 

accounts for majority of the manifestations of the disease as CD4+ T-cells are 

fundamental to the development of specific immune responses to infection, 

particularly intracellular pathogens.  
 

HIV largely infects activated CD4+ cells, causing the activated T-cells directed against 

the virus to be at greatest risk of infection. The ability of the immune system to 

mount a specific response against HIV is a key factor in the subsequent disease 

course. Long-term non-progressors appear to have better lymphoproliferative 

responses to HIV-specific antigens than those with more rapid progression6.   

 

Activated by CD4+ T helper cells, anti-HIV specific CD8+ T-cells have a crucial role to 

play in the control of viremia, increasing in response to ongoing viral replication.  

 

Substantial depletion of mucosal CD4+ T cells probably occurs in the early stages of 

acute infection, possibly owing to viral cytopathogenicity and the action of HIV-

specific CD8+ T cells. Several events occur that conspire to deplete CD4+ T cells over 

the protracted, chronic phase of the infection, with predominant infection of memory 

CD4+ cells. These factors are thought to include chronic activation of T cells, 

inhibition of thymic output, suppression of the bone marrow, destruction of lymph-

node architecture, and low-level ongoing infection of memory CD4+ T cells.  

 

Although it is the sustained immune activation induced by HIV infection that underlies 

the high rates of proliferation and death of both CD4+ and CD8+ T cells, the pool of 
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CD4+ T cells, which is already depleted in acute infection, is more vulnerable to the 

effects of this disrupted homeostasis than CD8 T cells.7 

 

 A small proportion of the infected cells stop proliferating, entering into a pool of 

infected quiescent T cells (latent reservoir), thus ensuring lifelong persistence of the 

virus even with the use HAART.8 

 

In humans, the first cells to become infected by HIV may be CD4+ T cells and not 

dendritic cells, 9,10  especially within the thin rectal and cervical epithelia. 

Nevertheless, dendritic cells may play a role in the initial phases of HIV infection 

because they display a specific cell-surface lectin, dendritic-cell– specific 

intercellular adhesion molecule 3–grabbing nonintegrin (DC-SIGN), which captures 

carbohydrate moieties on the gp120 of HIV and mediates clustering of dendritic cells 

with T cells. 11,12 DCSIGN, which is not expressed by Langerhans cells, appears to act 

by concentrating virus in dendritic cells or by transmitting bound HIV to CD4+ T cells 

that express either CXCR4 or CCR5 surface receptors. 

 

Macrophages and their precursors express only low levels of CD4 but abundant levels 

of heparan sulfate proteoglycans, especially syndecan. Like DC-SIGN, syndecan binds 

to HIV efficiently and is an important factor in viral dissemination and tropism. 

Another receptor expressed by macrophages, CD91, binds to heat-shock proteins, 

including those on the HIV virion membrane13. Although macrophages may be a 

primary target for infection and source of virus production, particularly during 

opportunistic infections, the longevity of macrophages in vivo and their role as a 

persistently infected long-term reservoir is unclear. 

 

There have been reports of HIV infection of CD8+ T cells, particularly in patients with 

late-stage disease. These may be explained by the expression of CD4 by activated 

CD8+ T cells.15 Studies using high-purity flow-cytometric sorting have shown that the 

frequency of infected CD8+ memory T cells is very low in patients with HIV infection, 

but that the cells within this population that express CD4 are preferentially infected. 
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Natural killer cells, which do not require prior sensitization to recognize and kill 

targets, express CD4 and can be productively infected by both CXCR4- and CCR5-

tropic strains in vitro, and also act as a viral reservoir. 

 

4.2 THE ANATOMICAL HOME OF HIV 

LYMPHOID TISSUE 

In acute HIV infection, the dominant site of infection is the mucosal and 

gastrointestinal lymphoid tissue (GALT). These contain at least half of the body’s T 

cells. In studies done on macaques monkeys infected with SIV, almost the entire 

intestinal CD4+ population is wiped out within three weeks of infection.9 It is 

postulated that a similar phenomenon occurs in humans. 

 The large loss of mucosal CD4+ T cells so early in the infection suggests that counts 

of peripheral-blood CD4+ T cells may underestimate the degree of T-cell destruction. 

 

As the infection progresses from the acute phase into the chronic phase, HIV 

replication begins to include other peripheral lymphoid organs such as dendritic cells, 

thymus, bone marrow and circulating lymphocytes. 

 

CENTRAL NERVOUS SYSTEM 

  

The capacity of HIV to cause disease in the central nervous system suggests that the 

virus may persist and replicate there.16,17,18 Viral particles have been identified in 

brain-derived macrophages and microglia  and isolated from the cerebrospinal fluid. 

 

In patients with neurologic symptoms associated with AIDS, HIV-specific antibodies 

have been detected in the cerebrospinal fluid.19,20 HIV isolated from cerebrospinal 
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fluid tends to be more macrophage-tropic than does virus circulating in plasma, and 

thus HIV replication may be compartmentalized in the central nervous system.21,22 

 

The HIV transactivating factor Tat, which is taken up into neurons by means of  CD91 

and is thought to exert neurotoxic effects by increasing the production of nitric oxide 

and interfering with the integrity of the blood–brain barrier. 

 

Due to poor drug penetration of ARVs, the brain acts as a reservoir for HIV even during 

maximal retroviral suppression. 

GENITOURINARY TRACT 

HIV replication has been detected in T cells and macrophages present in semen and 

within the renal epithelium 23,24. In situ hybridization of renal-biopsy tissue from 

patients with HIV nephropathy suggests the presence of a reservoir of HIV, even in 

patients with undetectable levels of viral RNA in plasma. Similarly, HIV has been 

detected in macrophages and lymphocytes within the cervix.25 

 

It is unclear whether HIV can become truly latent in the genitourinary tract or 

whether it merely continues to replicate slowly, impervious to the effects of HAART. 

These factors clearly affect not only the course of the infection within individual 

patients, but also the transmission of the virus to sexual partners. 

 

4.3.1  ROLE OF CD4 IN MANIFESTATION OF HIV DISEASE 38
 

Throughout the clinically latent period associated with HIV infection the virus 

continues to actively replicate, usually resulting in symptomatic illness. Highly 

variable disease progression rates between individuals are well-recognized, with 

progression categorized as rapid, typical or intermediate and late or long-term non-

progression.  
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According to both the World Health Organization (WHO) and the Centre for Disease 

Control (CDC) ,any HIV-infected individual with a CD4+ T cell count  < 200 cell/µL has 

AIDS by definition, regardless of the presence of symptoms or opportunistic diseases. 

The CD4+ T-cell count is the most significant predictor of disease progression and 

survival, and the US Department of Health and Human Services (DHHS) ART treatment 

guidelines recommends treatment commencement be based on CD4+ T-cell count in 

preference to any other single marker. 

 

Lower CD4 counts are associated with greater risk of disease progression. CD4 counts 

from 350–500 cells/mm3 are associated with risks of ≤5% across all age and HIV-RNA 

strata, while the risk of progression to AIDS increases substantially at CD4 counts <350 

cells/mm3, the greatest risk increase occurring as CD4 counts fall below 200 

cells/mm3. The risk of disease progression at 200 cells/mm3 is generally double the 

risk at 350 cells/ mm3.32 

 

4.3.2 WHO CLINICAL STAGING 41,42 

The original WHO clinical staging system for HIV/AIDS, developed in 1990 41, 

emphasized the use of clinical parameters to guide clinical decision-making for the 

management of HIV/AIDS patients. It was designed for use in resource limited settings 

where there was limited access to laboratory services. The WHO clinical staging 

system has been widely used in resource-limited countries, particularly in the African 

region, and has proved pragmatic and useful in facilities at both the first level and 

the referral level. 

In the current guidelines of 2005 42, clinical events are categorized as those where a 

presumptive clinical diagnosis may be made (conditions that can be diagnosed 

clinically or with basic laboratory tests) and those where a definitive diagnosis may be 

made (for conditions requiring more complex and sophisticated laboratory 

investigations). (See Appendix 4) 



11 
 

 

 4.4 ROLE OF SURROGATE MARKERS IN THE ASSESSMENT OF 

DISEASE PROGRESSION  38 

While CD4 counts and HIVRNA are the gold standard markers for disease monitoring, 

when measurement of these parameters is not possible surrogate markers become 

important. Markers investigated for their utility as simple markers for disease 

progression in resource-limited settings include delayed type hypersensitivity 

responses, total lymphocyte count, haemoglobin and body mass index (BMI). 

 

DELAYED TYPE HYPERSENSITIVITY REACTION (DTH) 

Mediated by CD4+ T-lymphocytes, DTH-type responses give an indication of CD4+ T-

cell function in vivo. It has been shown that DTH responses decline with the fall of   

CD4+ T-cells resulting in a corresponding increase in mortality. Failure to respond to a 

given number of antigens has been suggested as a marker for the initiation of ART in 

resource-limited settings. 33,34  

 

BODY MASS INDEX 

BMI relationship to survival in HIV infection is important for two main reasons:  

Firstly, 'wasting syndrome' (>10% involuntary weight loss in conjunction with chronic 

diarrhoea and weakness, +/- fever) is considered an AIDS defining illness according to 

the WHO and CDC classifications. Secondly, the ease of measurement of this 

parameter makes it potentially highly useful as a marker for the initiation and 

monitoring of ART in resource limited countries. 

 

In a study carried out in France, a rapid decline in weight was noted in the 6 months 

preceding AIDS although the sensitivity of this measure was only 33%. A baseline BMI 

of <20.3 kg/m2 for men and <18.5 kg/m2 for women is predictive of increased 

mortality, even in racially diverse cohorts, with a BMI of 17–18 kg/m2 and <16 kg/m2 
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being associated with a 2-fold and 5-fold risk of AIDS respectively.35 A BMI of <18.5 

kg/m2 was consistently strongly associated with increased risk of disease progression 

and may prove to be a valuable indicator of the need for HAART.36 

 

TOTAL LYMPHOCYTE COUNT 

WHO guidelines recommend using total lymphocyte count of 1200 cells/mm3 or below 

as a substitute marker for CD4 count for ART initiation in symptomatic HIV positive 

patients.  

 

HAEMOGLOBIN 

Haemoglobin levels reflect rapidity of disease progression rates and independently 

predict prognosis across demographically diverse cohort. Rates of haemoglobin 

decrease also correlate with falling CD4 counts. 

 

4.5 USE OF WHO CLINICAL STAGING AS A SURROGATE OF  

CD4+ COUNT 

The WHO clinical staging can be used as the single criterion to commence HAART in 

resource poor settings where CD4 count is unavailable. However, it has various 

shortcomings which make it a poor alternative to CD4 and viral load monitoring. 

Clinical acumen varies from one clinician to another depending on level of training. In 

resource poor settings, lack of well equipped laboratory and radiological services may 

result in misdiagnosis of the patient and subsequent improper staging.  Concurrent 

illness such as diabetes, malignancies and malnutrition may alter the clinical 

presentation of the patient; such as weight loss and development of illnesses such as 

TB.  

According to the interim WHO 2005 clinical staging of HIV/AIDS and HIV/AIDS case 

definitions for surveillance (African region)42 the level of immunosuppression is 

classified according to the CD4 count as shown. 
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TABLE 1: CD4 LEVELS IN RELATION TO THE SEVERITY OF IMMUNOSUPPRESSION 

 

 Not significant immunosuppression >500/mm3 

Mild immunosuppression 350 − 499/mm3 

Advanced immunosuppression 200 - 349 /mm3 

Severe immunosuppression <200/mm3 

 

In a study by Kaagayi et al26 in Rakai district in Uganda, the ability of WHO clinical 

staging to predict CD4 cell counts of 200 cells/µl or less was evaluated among 1221 

patients screened for antiretroviral therapy (ART). 929 (76%) of the patients were in 

stage 1 or 2 whereas 292 (24%) were either in stage 3 or 4. Sensitivity was 51% and 

specificity was 88%. The positive predictive value was 64% and the negative predictive 

value was 81%. 49% of patients with CD4 count <200 were classified as WHO stage I or 

II while 12% who had stage III or IV also had CD4 count >200. Clinical criteria missed 

half the patients with CD4 cell counts of 200 cells/µl or less, highlighting the 

importance of CD4 cell measurements for the scale-up of ART provision in resource-

limited settings.  

 

Table 2: Ability of WHO Clinical Staging to predict CD4 T cell count of 200 cells/µl   

  

   >200 (857)  <200(364)  
WHO Stage I/II    (929) 751  178  
WHO Stage III/IV (292) 106  186  

 

In a similar study carried out by Jaffar et al 27 in Jinja Uganda, assessed the ability of 

the WHO clinical stage to accurately identify HIV-infected patients who require 

HAART. Among 4302 subjects screened for ART, 2254 (52%) had CD4 count < 200 × 

106/l of whom 1091 (48%, 95% CI 46, 50%) were classified at WHO stage I or II. The 
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sensitivity and specificity (95% CI) of WHO stage III or IV against a CD4 count of <200 × 

106/l were 52% (50-54%) and 68% (66-70%) respectively.  

 

Table 3: Ability of WHO Clinical Staging to predict CD4 T cell counts of 200 cells/µl    

 

  CD4 >200 (2048)  CD4< 200(2254)   

STAGE 1 OR 2 (2491)   1400  1091  
STAGE 3 OR 4 (1811)   648  1163  

 

Plasma viral load was tested in a subset of 1453 subjects in whom ART was initiated. 

Among 938 subjects with plasma viral load of 100,000 copies or more, 391 (42%, 95% 

CI 39, 45%) were at WHO stage I or II. 45% of subjects with CD4 count ≥ 200 cells × 

106/l had plasma viral load of 100,000. In these subset of patients, HAART should be 

initiated to reduce infectivity and progression of disease. The median (IQR) CD4+ 

counts and plasma viral loads were 109 (35, 165) × 106/l and 163200 (63600, 370400) 

copies per ml respectively. 

 

This study highlighted the large number of patients (48% ) who could have been 

denied HAART if only assessed on the basis of WHO clinical staging. In 42% of patients 

in WHO stage I or II , qualified for HAART on basis of CD4+ had viral load >100,000. 

The prohibitive cost of viral load assessment prevents it from be used routinely in 

resource poor settings despite its utility in guiding the initiation of HAART. 

 

A study done in Nigeria by Onyemelukwe et al 28, comparison of CD4+ in 80 HIV 

positive patients against 40 HIV negative controls matched for age and sex showed a 

mean CD4+ cell count of 240 cells -/+ 170 and 600 cell -/+ 170 respectively ( p< 0.05)  

Torpey  et al 29 carried out a retrospective study carried out in Ghana from 2002 to 

2005 involving 5784 patients enrolled in an HIV treatment programme in two urban 

and two rural sites. Of the patients, 29.5% were in clinical Stages I and II and had a 

CD4+ lymphocyte count less than 200 cells/mm3. Of Stage I and II patients, 34.6% had 

a CD4+ T-lymphocyte count less than 350 cells/mm3. Of patients with counts less than 
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200, 70.4% were in Stages III and IV and were eligible for treatment. In all, 40.7% and 

29.1% of the patients with counts of more than 200 and 350 cells/mm3 , respectively, 

were in Stage III or IV.  

 

In a study carried out in India by Sharma et al 30 involving 135 inpatients, fever and 

weight loss were the commonest presenting symptoms (71% and 65% respectively). 

Tuberculosis was the commonest OI (71%) followed by candidiasis (39.3%), 

Pneumocystis jiroveci pneumonia (7.4%), cryptococcal meningitis and cerebral 

toxoplasmosis (3.7% each).  

  

A retrospective study carried out in Saudi Arabia by Edathoju et al 37 involving 191 

patients showed a correlation between WHO clinical staging and CD4 count. The 

distribution of patients at the WHO clinical stages was 110 for stage 1, 10 at stage 2, 

36 at stage 3, and 35 at stage 4.  Mean CD4+ T-lymphocyte counts were 457, 337, 188, 

and 86/mm(3) at the respective stages. The difference between the mean CD4+ T-

lymphocyte count in patients at stage IV and at each of the other stages was 

significant; p<0.0001. The Spearman correlation between the stages and the mean 

CD4+ T-lymphocyte counts was -0.65.   

Table 4: WHO Clinical Staging and Mean CD4 T cell count 

 MEAN CD4 COUNT (cells/µl)

STAGE 1 (110)  457 

STAGE 2  (10)  337

STAGE 3   (36)  188

STAGE 4  (35)  86

 

In a cohort study done in Addis Ababa by Kassa et al 38 involving 86 patients, the 

median CD4 count was 337, 262, 225, 126, and 78 ( P< 0.01) with clinical stage of HIV 

infection (1, 2, 3 cohort, 3 hospital, and 4, respectively). 
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Table 5: WHO Clinical Staging and Median CD4 T cell count 

 MEDIAN CD4 COUNT (cells/µl)

STAGE 1 (53)  337

STAGE 2 (16)  262

STAGE 3- OUTPATIENT (1)  225

STAGE 3- HOSPITAL (15)  126

STAGE 4 (1)  78

 

A retrospective study carried out in Cambodia by Huyst et al39, involving 648 patients, 

the WHO 2003 clinical criteria had a sensitivity of 96%, a specificity of 57% to identify 

patients who required HAART. 

 
In a study at KNH by Odhiambo in 2008 31, normal chest radiographs were more 

common in TB culture positive HIV positive patients compared to TB culture positive 

HIV-negative patients ( p= 0.048) . 9 (7%) of patients who had normal chest 

radiographs had positive sputum cultures.   

Few trained medical personnel such a radiologists to interpret chest radiographs in 

suspected PTB cases and unavailability of sputum culture has led to misdiagnosis of TB 

especially in HIV patients. PTB in HIV usually presents atypically, with less cavitations, 

more intrathoracic adenopathy and millary pattern.31 



17 
 

FIGURE 3:MANIFESTATION OF OPPORTUNISTIC INFECTIONS WITH FALL 

IN CD 4 COUNTS 
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5.0 STUDY JUSTIFICATION  

Although CD4 T cell count is considered to be the most important determinant of 

commencement of HAART, it is not readily available in resource poor settings. With 

only 50% of HIV patients in need of HAART are already on treatment, the Ministry of 

Health in conjunction with WHO are rapidly scaling up the provision of antiretroviral 

drugs in the country. In Kenya, WHO Clinical Staging alone can be used in cases where 

CD4 is unavailable both for initiation of HAART and as well as monitoring of 

treatment. Many HIV care and treatment centers lack CD4 testing services and 

therefore base the management of patients on the clinical stage.  

The WHO Clinical Staging was a tool designed to be used with, or in the absence of 

CD4 T cell counts. Its clinical utility has been studied in various countries but no 

studies have been published in Kenya to date. This study aims to determine the 

clinical utility and accuracy of the WHO Clinical Staging to correctly stratify the 

patients according their CD4 T cell counts at Kenyatta National Hospital.  

    

5.1 RESEARCH QUESTION: 

 What is the degree of correlation between WHO clinical staging and CD4 count at 
KNH?  

         

6.0 STUDY OBJECTIVES:  

General objective: 

• To determine the association of CD4 T cell counts with WHO clinical staging in 

HAART-naïve patients at KNH. 

Specific objectives: 

• To determine the clinical and immunologic characteristics of HIV patients at 

KNH. 
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• To determine the degree of correlation between CD4 T cell count and WHO 

clinical staging of HIV patients at KNH. 

7.0 METHODOLOGY 

Site for the study: 

 Kenyatta National Hospital 

Study population/ Case definition:  

Newly diagnosed HIV positive patients by either two ELISA or two rapid tests (Unigold 

and Determine). 

Study design:  

Cross sectional study 

 Inclusion criteria: 

Age 18- 49 years 

HIV positive patients confirmed by ELISA or rapid test 

Naïve to HAART 

Have given written informed consent 

Exclusion criteria:  

Patients with prior CD4 T cell counts done 

Patients on cotrimoxazole prophylaxis 

Patients on immunosuppressive agents e.g steroids, cytotoxic drugs 

Patients with concurrent immunosuppressive illnesses e.g Diabeted Mellitus ,non-HIV 

associated malignancies. 

Pregnant women 
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7.1.1 SAMPLE SIZE CALCULATION 

Sample size calculation in a cross sectional study is based on the assumption that the 

test that estimates this proportion is perfectly sensitive and specific. The sample size 

is calculated from the previous studies, using the highest specificy (Rakai Study-88%) 

and lowest specificity (Cambodia Study- 57%). 

Estimation of sample size for testing Ho: p1==p2  
Assumptions:  
  
     alpha = 0.05      
     power = 0.8  
 

 

 

Pt= Proportion from Rakai study 

PC = Proportion from Cambodia study 

N=Sample size 

Z∞‐Constant associated with ∞. For ∞ =0.05, Z∞=1.96 

Zβ‐Constant associated with  β. For β  =0.80, Zβ=0.84 

‐ 

p‐ PC+PT/2 (Average proportion) 

∆=PT‐PC (Difference between the proportions). 

N=76 

7.1.2 SAMPLING 

Recruitment from both inpatients and outpatients was done in order to obtain 
representative samples of all the clinical stages with majority of Stage 1 and 2 
projected to be derived from the outpatient clinic and stage 3 and 4 for mainly from 
the inpatients. An equal number of patients were recruited in both the inpatients and 

2

2])1()1()1(2[
∆

−+−+−
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outpatients. Consecutive sampling was carried out until the desired sample size was 
achieved. 

76 in-patients + 76 out-patients= 152  

7.2 RECRUITMENT OF PATIENTS 

The comprehensive care clinic, which is the KNH outpatient HIV clinic, runs from 

Monday to Friday from 8am to 5pm. The principle investigator perused all the new 

files at the records department. Patients who satisfied the inclusion criteria and 

agreed to participate in the study by signing an informed consent were recruited into 

the study. Patients who were on HAART or on cotrimoxazole prophylaxis or declined 

to be give consent were excluded. Patients with CD4 counts already done were also 

excluded to prevent observer bias. Patients were also excluded if they were diabetic, 

were on immunosuppressants such as steroids, had a non-HIV associated malignancy 

or were pregnant.  

Outpatients recruited were mainly from VCT (voluntary counseling and testing) 

centres. 70 patients (92.1%) were from VCT, while 6 patients (7.9%) were referred to 

CCC from medical outpatient clinics and the accident and emergency centre.    

Kenyatta National Hospital (KNH) has 8 general and specialist medical inpatient 

wards. Each ward has one day a week for admissions. With the current initiative by 

the Ministry of Health to scale up diagnosis of HIV, provider initiated counseling and 

testing (PITC) is proved to all patients presenting to A& E, specialist consultation 

clinics and inpatient wards. The principle investigator, together with a study 

assistant, went to the medical ward that had admitted patients in the previous 24 

hours. Patients were recruited if they tested HIV positive during the current 

admission/ illness, either from tests done in the ward or from the referring health 

facility if they were referred to KNH. Patients on cotrimoxazole prophylaxis prior to 

recruitment, with CD4 counts already performed, or declined to give consent were 

excluded from the study. 

Patients were evaluated using the screening profoma (See Appendix 3). Additional 

information was derived from the patients’ file and treatment sheets. Auxiliary 
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investigations that were required for staging of the patient were carried out, with the 

cost being borne by the principle investigator. All radiographs, CT scans and other 

radiological tests were analyzed and reported by two radiologists, each reviewing the 

films independently.  

7.3 CLINICAL METHODS  

The principle investigator administered all the questionnaires so as to remove inter-

observer bias. Patient characteristics were entered into the screening profoma (See 

Appendix 3). Auxillary tests such as Chest radiographs, biopsies and sputum 

examinations were carried out when required for purposes of clinical staging. The 

clinical staging was determined using the WHO 2005 clinical staging for adults and 

adolescents: Presumptive and definitive criteria for recognizing HIV/AIDS related 

clinical events (See Appendix 5).  

Patients were briefed on their results of their physical and laboratory examinations, 

counseled appropriately and given the necessary treatment for their opportunistic 

infections. All the information was duplicated into the patient’s file so as to enable 

patient follow up in subsequent visits. Blood was drawn for CD4 count and submitted 

to the laboratory within 3 hours of venesection. The  results of the CD4 counts 

became available to the principle investigator at least one or two days after 

examination for outpatients and three to four days for inpatients. The results from 

the clinical staging and CD4 count were communicated both to the patient and the 

primary doctors, as well as being documented in the patient’s file. This was done to 

ensure proper management of the patient. 

7.4 LABORATORY AND RADIOLOGICAL METHODS 

Blood (3mls) was obtained from the antecubital fossa and transported to the 

laboratory in EDTA bottle for determination of level of CD4 count using Partec 

Cytoflow method. (See Appendix 4) 
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Other investigations were carried out if they were required to make a clinical 

diagnosis and to follow up on treatment. Examples include a lumbar puncture 

performed in a patient with signs and symptoms of meningitis, histology for 

kaposi’s sarcoma; liver function tests, urea, electrolytes and creatinine to monitor 

adverse drug events.  

The recommended procedures for specimen collection, proper labeling and storage 

was adhered to minimize errors.  

Radiographs done as part of the diagnostic work up were reviewed by two 

consultant radiologists separately.  

 

7.5 DATA ANALYSIS  

The data was collected, verified and entered into a password protected computer 

database. Analysis of the data was carried using Statistical Package for Social 

Scientists (SPSS) version 17.0 

The data obtained was categorised as either continuous or categorical. Continuous 

variables were age and CD4 T cell counts. Categorical variables were opportunistic 

infections, WHO clinical stage, radiologic findings, gender, marital status, 

education level, occupation and mode of HIV diagnosis.  

Continuous data was described using counts, mean, median and 95% confidence 

intervals. Categorical variables were described using counts and proportions.  

The age, gender, marital status, occupation, opportunistic infections and 

radiologic findings were presented in form of tables. The WHO clinical staging and 

CD4 T cell counts were presented in form of tables and graphs. Differences in CD4 

T cell counts were analyzed using the student T-test. Association between CD4 and 

WHO clinical staging was done using univariate analysis. 
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The student t-test was used to analyze the CD4 T cell counts and age. The chi-

square was used to analyze proportions in the categorical variables such as WHO 

clinical staging and gender. 

The clinical utility of the WHO clinical staging to accurately predict CD4 of 

200cells/µl and 350cell/µl count was done using two by two tables. These were 

used to calculate the sensitivity, specificity, negative predictive value and positive 

predictive value.  

Correlation between the WHO clinical staging and the CD4 T cell counts  was 

carried out using spearman’s rank correlation coefficient. 

 P values calculated reported were two-tailed and were deemed significant if 

 p≤ 0.05       

8 .0 ETHICAL CONSIDERATIONS 

1. Permission to carry out the study was sought  and obtained from the Kenyatta  

           National Hospital/ University of Nairobi Scientific and Ethical Review  

           Committee. 

2. Patients were enrolled into the study after giving an informed written consent. 

3. Standard evaluation and care was given to all the patients. 

4. Results of the clinical evaluation, laboratory and radiological investigations  

           were communicated to the patients as well as the primary health care  

           providers to ensure proper management of the patients. 

5. Those that declined to give consent were not discriminated upon. 

6. Confidentiality for each client was maintained. 
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9.0 RESULTS 

The study was carried out between April 2010 and February 2011, whereby a total of 

282 patients were evaluated for inclusion into the study. 130 patients were excluded 

from the final analysis as shown in the flowchart. Missing data exclusion was used to 

handle missing data required for the final analysis; in this case CD4 T cell count and 

laboratory investigations required to stage the patients. More patients were recruited 

to replace the ones with incomplete data. The final analysis was carried out in 152 

patients.  

FIGURE 4: RECRUITMENT FLOW CHART OF THE PATIENTS  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

282 PATIENTS 

NEWLY DIAGNOSED HIV  
HAART‐NAIVE

193 PATIENTS ELIGIBLE FOR STUDY  89 PATIENTS EXCLUDED  

37 ON COTRIMOXAZOLE 

24‐ AGE < 18 OR > 50 YEARS 

18 DIABETICS, STEROIDS, CYTOTOXICS 

10 NON‐ HIV MALIGNANCY 

11 PATIENTS DECLINED 
CONSENT 

182 PATIENTS RECRUITED 
INTO STUDY 

152 PATIENTS ANALYSED 
MISSING DATA ‐ 30 PATIENTS  

20 NO CD4 COUNT 

10 NO LABORATORY TESTS 
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TABLE 6 SHOWING SOCIO‐DEMOGRAPHIC PROFILE OF THE PATIENTS (N=152) 

 

 

 

 

 

 

 

 

 

 

 

The mean age of the study group was 35.25 years with a female predominance of 52.6%. 

65% of the patients were married with 53.3% having attained at least high education. 

TABLE 7 COMPARING CLINICAL STAGING AND CD4 COUNT DIFFERENCE IN ALL 
THE PATIENTS (N=152) 

  MEAN CD4 
COUNT 

MEDIAN CD4 
COUNT  

95% CI  WHO CD4 COUNT 
RANGE 

STAGE 1 (26)  455 388 334‐ 575  >500 

STAGE 2 (19)  420  347 302‐ 538  350‐ 499 

STAGE 3 (59)  203                   140 153‐ 252  200‐ 349 

STAGE 4 (48)  92  44 58‐ 127  <200 

ALL STAGES (152)  238  158 198‐ 278    ‐ 

 

The mean CD4 count in Stage 1 of 455 was lower than expected from the WHO value 

of 500. The mean CD4 count in Stage 2 ,3 and 4 correlated with WHO values. 

SOCIO‐DEMOGRAPHI CHARACTERISTICS  ALL PATIENTS (N=152) 

AGE –YEARS ±2SD  35.25 ±1.71 

FEMALE SEX‐N0 (%)  80(52.6) 

MARITAL STATUS‐MARRIED‐NO (%)  100 (65.1) 

EDUCATION PRIMARY AND BELOW‐NO (%)  71 (46.7) 

EDUCATION SECONDARY AND ABOVE‐NO (%)  81 (53.3) 

OCCUPATION EMPLOYED‐NO (%)  87 (57.2%)  

MODE OF HIV DIAGNOSIS (VCT)‐N0 (%)  70 (46.1) 

MODE OF HIV DIAGNOSIS (PITC)‐NO (%)  82(53.9%) 
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Spearman’s correlation coefficient between the WHO clinical staging and CD4 count 

was -0.583 with a drop in the CD4 count with each advancing WHO clinical stage.  

FIGURE 6 SHOWING CLINICAL STAGING AND CD4 COUNTS IN ALL THE 
PATIENTS(N=152) 

 

 

 

The 95 % confidence interval (334-575) in WHO stage 1 was lower  than expected WHO 
counts of more than 500 cells/µl.   

The 95 % confidence interval in WHO Stages 2, 3 and 4 was comparable to the 
expected WHO counts.  
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TABLE 8 SHOWING SENSITIVITY AND SPECIFICITY OF CLINICAL STAGING TO 
PREDICT CD4 COUNTS OF 200 

  CD4 >200  CD4< 200 

WHO STAGE 1&2  36  9 

WHO STAGE 3&4  31  76 

 

The sensitivity of the WHO clinical staging to predict CD4 T cell counts of 200 cells/µl  

was 53% with specificity of 89%. The positive predictive value was 80% and the 

negative predictive value was 71% 

TABLE 9 SHOWING SENSITIVITY AND SPECIFICITY OF CLINICAL STAGING TO 
PREDICT CD4 COUNTS OF 350 

 

  CD4 >350  CD4< 350 

WHO STAGE 1&2  24  21 

WHO STAGE 3&4  14  93 

 

The sensitivity of the WHO clinical staging to predict CD4 T cell counts of 350 cell/µl 

was 63% with specificity of 82%. The positive predictive value was 53% and the 

negative predictive value was 87%. 
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TABLE 10 SHOWING PREVALENCE OF HIV CLINICAL EVENTS IN THE STUDY 

POPULATION (N=152) 

 

HIV CLINICAL EVENTS NUMBER OF PATIENTS (%) 

Asymptomatic/ PGL 26 (17.1%) 

Papular pruritic eruptions 22 (14.5%) 

Moderate weight loss <10% 13 (8.6%) 

Herpes zoster 10 (6.6%) 

Fungal nail infections of the fingers 3 (2.0%) 

Angular chelitis 2 (1.3%) 

Seborrhoeic dermatitis 1 (0.7%) 

Severe weight loss >10% 43 (28.3%) 

Bacterial infections  51 (33.6%) 

Bacterial infection (Pneumonia) 28 (18.4%) 

Bacterial infection (Meningitis) 10 (6.6%) 

Bacterial infection(e.g 

septicaemia,pyomyositis,UTI) 

13 (8.6%) 

Pulmonary Tuberculosis 18 (11.8%) 

Oral thrush 18 (11.8%) 

Chronic gastroenteritis  3 (2.0%) 

Oral hairy leukoplakia 2 (1.3%) 

Extrapulmonary Tuberculosis 23 (15.1%) 

Cryptococcal meningitis 8 (5.3%) 

HIV wasting syndrome 4 (2.6%) 

Esophageal candidiasis 4 (2.6%) 

Chronic herpes simplex infection 3 (2.0%) 

HIV encephalopathy  3 (2.6%) 

Pneumocystis jiroveci pneumonia 2 (1.3%) 

Kaposi’s sarcoma 2 (1.3%) 

Cerebral toxoplasmosis 2 (1.3%) 
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HIV CLINICAL EVENTS NUMBER OF PATIENTS (N=152) 

Invasive cancer of the cervix 1 (0.7%) 

CMV retinitis 1 (0.7%) 

 

Majority of the patients presented with one or more HIV clinical events. 

The most prevalent HIV clinical events were bacterial infections (34%), severe weight 

loss(28%) and Tuberculosis(27%).  

In the majority of the cases, these were clinical impressions and histopathological 

proof was lacking.  

 

TABLE 11 SHOWING CHEST RADIOGRAPH FINDINGS (N= 40) 

 

RADIOGRAPHIC DIAGNOSIS NUMBER 

Pulmonary Tuberculosis 15 

Miliary Tuberculosis/ TB pleural effusion 7 

Bacterial pneumonia 3 

Normal chest radiographs 13 

Normal chest radiograph with sputum positive for AAFBs 2 

 

These were chest radiograph reports of the patients who presented with symptoms of 

pulmonary disease as reported by two radiologists independently. Their reports were 

concordant in 90% of the radiological films reported.  
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10. DISCUSSION 

This study was undertaken to try and establish the degree of correlation between the 

WHO clinical staging and CD4 T-cell count in newly diagnosed adult HIV/AIDS patients 

presenting to the Kenyatta National Hospital. 

 

The WHO clinical staging is a tool developed to be used in resource constrained 

settings where facilities for CD4 count may not be readily available. The Original WHO 

clinical staging was published in 199041 after observations that certain opportunistic 

infections occurred at a specific CD4 T-cell count (See Appendix 7). This study was 

carried out using the interim WHO 2005 clinical staging of HIV/AIDS and HIV/AIDS case 

definitions for surveillance (African region).42  

 

In this study, 152 newly diagnosed HIV patients either by rapid test or Elisa method 

were recruited.  The mean duration of HIV diagnosis at recruitment was 9 days. 

Patients recruited into the study were HAART-naive and had never used cotrimoxazole 

prophylaxis. 

 

The overall sex distribution in this study was 52.6% females and 47.4% males with a 

mean age of 35.25 years. Studies carried out in the comprehensive care centre (CCC) 

have shown a higher female preponderance. In a study carried out by Mwita43 who 

looked at prevalence and correlates of anaemia at the CCC, 61.8% of the patients in 

the study were female. A study carried out by Gitura44 who looked at the utility of 

total lymphocyte count as a surrogate marker for CD4 T cell counts in the initiation of 

HAART at the CCC found that females made up 65.8% of the study patients. Ogondi 45 

who looked at thrombocytopenia in HAART naїve patients at CCC also found females 

made up 61.6% of the study population. 

 

The Kenya 2009 Population and Housing Census46 showed that Nairobi province had a 

male to female ratio of 1.04:1, whereas the Kenya Demographic and Health Survey 

(KDHS) of 200347 showed that in every province, women were more likely to be tested 
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than men.  The Kenya AIDS Indicator Survey (KAIS) 200748 and the KDHS 200849 also 

found higher HIV testing amongst females. 

 

The higher rate of HIV female patients in this study may be a reflection of more 

females being tested for HIV. Although this study showed higher rates of females as 

compared to males, the difference was smaller compared to other studies carried 

out. The KAIS 200748 report found that in the age groups of 17-19 years and 20-24 

years, females were infected disproportionately more than males as compared to any 

other age groups (See Table 1). Our study was designed to recruit patients age 18-49, 

although the youngest patient captured in our series was 22 years. Thus, by capturing 

a slightly older population, we may have excluded more females than male patients.     

 

The commonest HIV clinical events in this study were bacterial infection occurred in 

51 patients (33.6%) and severe weight loss which occurred in 43 patients (28.3%). 

Tuberculosis (TB); both pulmonary and extrapulmonary, was the third commonest 

clinical event and was diagnosed in 41 patients (27.0%). The high incidence of TB in 

the study population is in keeping with the national and global estimates. According 

to National AIDS/STD Control Program (NASCOP) and the National Tuberculosis and 

Leprosy Program, TB is the commonest opportunistic infection in persons living with 

HIV/AIDS and accounts for a third of all AIDS related deaths. WHO etsimates that one 

in four HIV deaths in 2009 were due to TB. Sharma et al30, in a study of 135 patients 

carried out in India found the commonest clinical presentation to be weight loss (65%) 

with the commonest opportunistic infection being TB (71%).    

 

In the patients who had chest radiographs done as part of the workup for the illness, 

22 had a radiologic diagnosis of TB (55%) while 3 patients had features of pneumonia 

(7.5%). Thirteen patients (33%) had chest radiographs reported as normal despite 

having symptoms of respiratory disease. Two patients (5%) had no radiological 

evidence of pulmonary TB despite having sputum positive for AAFBs. Odhiambo 31 who 

was looking at the validity of clinical symptoms and chest radiographs in predicting 

pulmonary TB at KNH found that normal chest radiographs were more common in TB 
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culture positive HIV positive patients compared to TB culture positive HIV-negative 

patients ( p= 0.048). This underscores the role HIV plays in attenuating the clinical 

presentation of pulmonary TB, making it present more atypically and thus may be 

missed in the HIV infected patients. 

 

In the study population, 70.4% of the patients presented in stage 3 or 4 with only 

29.6% of the patients having clinical stage 1 or 2 disease at the time of diagnosis of 

their HIV disease. This is in contrast to other studies done which found majority of the 

patients to be in WHO clinical stage 1 and 2. (See tables 1, 2, 3 ,4). 26,27,37,38 

 

Similarly, 75% of the patients in our series presented with CD4 T-cell counts of 350 

cells/µl or less with 56% having CD4 counts less than 200 cells/µl. Overall, over 70% of 

our patients qualified for HAART from the very onset based either on their CD4 cell 

count or the WHO clinical stage and were in urgent need for commencement of 

HAART. This is despite the availability of free VCT services countrywide. According to 

NASCOP, there are 156 registered VCTs in Nairobi and 952 countrywide50. The KAIS 

200748 report showed that 83% of HIV-infected people were unaware of their status. 

This may be an indication that the majority of HIV infected persons are diagnosed 

with HIV after they develop symptomatic and advanced disease. 

 

The overall mean CD4 T-cell count of 455 for Stage 1, 420 for Stage 2, 203 for Stage 3 

and 92 for Stage 4. This correlates to the WHO expected figures in WHO Stages 2, 3 

and 4. However, the mean CD4 T cell count in WHO Stage 1 was lower than the 

expected cutoff of 500 cell/µl ( See Table 1). Spearman’s correlation coefficient was 

inversely significant (r= -0.583) thus demonstrating that there was a decline in CD4 T 

cell counts with advancement in the WHO clinical stage. The results obtained in this 

study are also comparable to other studies carried out by Edathoju et al in Saudi 

Arabia37 and Kassa et al in Addis Ababa who demonstrated good correlation between 

the CD4 T cell count and the expected WHO cutoffs.38 (See Table 2, Table 4).  
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In this study 21 (14%) of the patients with clinical stage 1 and 2 had CD4 counts below 

200 cells/µl; of these, 12 (8%) had CD4 counts between 200 and 350 cells/µl , while 9 

(6%) had CD4 counts below 200 cells/µl. Thus if treatment was delayed on the basis of 

the WHO clinical staging alone, the risk of developing severe opportunistic infections 

or dying was twice as likely in the 9 patients with CD4 counts less than 200 cells/µl as 

compared to the 12 patients with CD4 counts between 200 and 350 cells/µl. Wilkin et 

al51 demonstrated that the optimal time for initiation of HAART was when CD4 T cell 

counts fell to below 350 cells/µl in order to prevent both HIV-related as well as non-

HIV-related clinical events. A similar study carried out by Kaplan et al52 showed that 

the risk of opportunistic infections or death was twice as high in patients initiated on 

HAART at CD4 counts of 50-199 cells/µl (Hazard ratio 3.5) as compared to CD 4 counts 

of 200- 350 cells/µl ( Hazard ratio 1.7) in comparison to patients with CD4 counts of 

greater than 500 cells/µl.   

In this study, the WHO clinical stage had a sensitivity of 63% in correctly predicting 

CD4 counts greater than 350 cells/µl and specificity of 82% in identifying patients with 

CD4 counts less than 350 cells/µl. A similar study carried out at Makerere University in 

Kampala by Baveewo et al53 found that in WHO Clinical Stage 1 and 2, the sensitivity 

to predict CD4 T cell counts of 350 cells/µl was only 49.1%. These studies underscore 

the need for CD4 testing in these patients in order to correctly identify patients in 

need of HAART despite being in clinical stage 1 and 2. The high specificity in our study 

demonstrates that patients presenting with severe symptomatic disease are likely to 

have a low CD4 count. This demonstrates that if the clinical staging was used to 

identify stage 3 and 4 patients in need of HAART, majority (87%) of the patients would 

be correctly identified. However, the current WHO guidelines recommend HAART 

initiation in clinical stage 3 and 4 irrespective of CD4 counts and as such ,these 

patients  with CD4 counts greater than 350 cells/µl qualify for initiation of HAART. 

Using the previous WHO cutoff for initiation of HAART of 200 cells/µl, our study had a 

sensitivity of 53% and specificity of 89%. Similar results were reported in other 

studies.26,27  Kaagayi et al 26  found a sensitivity 51% and specificity of 88% with CD4 

cutoffs of 200 cells/µl. In a study by Jaffar et al 27 sensitivity was 52% and specificity 
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68% of the clinical staging to predict CD4 counts of 200cells/µl. (See Table 1, Table 

2). In a study carried out in Thailand by Costello et al54 the WHO clinical staging 

criteria had a sensitivity of 33% in identifying patients with CD4 counts of 200cells/µl. 

A similar study carried out in Tanzania by Morpeth et al55 had a higher sensitivity of 

75% but a low specificity of 36%. These studies demonstrate very low sensitivity and 

miss nearly half of the patients in need of HAART if the previous cutoff of 200 cells/µl 

is used.  

By increasing the cutoff for HAART from 200 cells/µl to 350 cells/µl, the sensitivity of 

our study increased from 53% to 63% with a slight decline of specificity from 89% to 

82%. Thus, the WHO clinical staging has became a more relevant tool in identifying 

patients in need of HAART with the use of the current guidelines of 350 cells/µl as 

compared to the previous guidelines of 200 cells/µl. This will enable more patients to 

be correctly identified for initiation of HAART if CD4 counts are lacking.  

This study demonstrated that in HIV/AIDS patients presenting to KNH, there was 

correlation between the WHO clinical stage and expected CD4 T-cell count. Moreover, 

the WHO clinical staging had a high specificity and was able to correctly identify 82% 

of patients with CD4 counts of less than 350cells/µl. However, the sensitivity was low 

and missed 37% of patients with CD4 T-cell count of less than 350 cells/µl. These 

results are comparable to studies done elsewhere which demonstrate the low 

sensitivity of the WHO clinical staging. 26,27,29,53,54,55  
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 11.0 LIMITATIONS 

• This was a hospital based study, and the results obtained may not be applicable 

to the general community. 

• Viral load was not done as part of the initial workup due to financial 

constraints. 

• Consecutive sampling was carried out and as such the results of this study 

cannot be inferred to the general population. 

• Missing data exclusion that was used to handle missing data might have altered 

the power of the study. 

•  The diagnosis of some of the diseases required sophisticated laboratory and 

radiological facilities; for example the diagnosis of cryptococcal meningitis 

would require culture of cerebral spinal fluid and thus may have been missed 

as these facilities are lacking at KNH. Also the diagnosis of sputum negative 

pulmonary tuberculosis (TB) and extrapulmonary TB is difficult due to 

unavailability of TB culture.  

• Confounders such as malnutrition, diet, genetic determination of weight and 

concurrent non-HIV illness may have altered the clinical presentation as well as 

the CD4 cell count independent of the HIV disease. 

 

12.0 RECOMMENDATIONS 

• Larger studies and community based studies need to be carried out to confirm 

the utility of using the WHO clinical staging alone in the absence of CD4 counts 

testing services in Kenya. 
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• There is need to provide CD4 counts testing services to all HIV patients at first 

contact at KNH in order to correctly identify patients with advanced 

immunologic disease despite mild clinical disease. 
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APPENDIX 1:  CONSENT EXPLANATION 

My name is Dr. Syokau Ilovi. I am a postgraduate student from departement of 

Internal Medicine. I am conducting a study on patients at KNH. 

Purpose of the study 

To compare WHO clinical staging and level of CD4 cells and BMI, as well as describe 

the opportunistic infections of HIV infected patients not on ARVs.   

The study is voluntary and you can decline or withdraw from the study without any 

penalty.  

Procedure 

If you consent to be included in the study, the following shall be carried out: 

1. Filling of questionnaire about socio-demographics, past and present illnesses to 

help in the clinical staging. 

2. Physical examination as well as laboratory tests and radiological investigations 

to determine the clinical staging. 

3. Weight and height measurements to determine BMI. 

4. Drawing of 3mls of venous blood to determine CD4 count. 

Risks 

Mild pain when sample of blood is being drawn. 

Benefits 

A copy of the results shall be availed to your primary care giver in order to help in the 

management of your condition. 
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Confidentiality 

Strict confidence shall be maintained at all times and the information shall be used 

for purposes of the study only. 

If you have any questions you can contact the following: 

Dr. Syokau Ilovi 

P.O. Box 1976, 

Nairobi. 

Telephone: 0722-233157 

 

Prof G.N Lule 

Department of clinical medicine and therapeutics 

University of Nairobi 

P.O. Box 1976, 

Nairobi. 

 

Prof. A.O. Obel 

Department of clinical medicine and therapeutics 

University of Nairobi 

P.O. Box 1976, 

Nairobi. 

 

Dr. H. Irimu 

Kenyatta National Hospital 

P.O. Box 1976, 

Nairobi. 
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APPENDIX 2: CONSENT FORM 
I.........................................................................................................

after reading the consent explanation form and having been explained to by Dr. 

Syokau Ilovi (principal investigator), do voluntarily agree to take part in the study on 

“CORRELATION OF WHO CLINICAL STAGING AND CD4 COUNTS IN ADULT HIV/AIDS 

PATIENTS AT KNH”. 

I am aware that I can withdraw from the study at any point without any penalties. 

 

SIGNED.................................................................................... 

THUMBPRINT............................................................................. 

WITNESS................................................................................... 

DATE....................................................................................... 
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APPENDIX 3: SCREENING PROFOMA 
 

SCREENING PROFOMA                     DATE: ....../....../......   

STUDY NUMBER: ............................. 

IP/OP  NUMBER: .............................. 

CONTACT: P.O. Box...........................         Mobile: ...............................                 

AGE:........................                                   DATE OF BIRTH:...../........./......... 

DATE OF FIRST TESTING POSITIVE FOR HIV: ...../....../...... 

DEMOGRAPHICS 

GENDER:  MALE                 FEMALE 

MARITAL STATUS: SINGLE                MARRIED              DIVORCED                             

                           WIDOWED                SEPARATED 

OCCUPATION: EMPLOYED              UNEMPLOYED                SELF EMPLOYED 

                     RETIRED                 STUDENT 

LEVEL OF EDUCATION: NONE              PRIMARY              SECONDARY              TERTIARY                    

 

PRESENTING COMPLAINTS 

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................

.......................................................................................................... 
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CURRENT MEDICAL PROBLEMS 

Fever           N Y ____   days         Night sweats         N Y ___ days 

Chills          N Y _____ days  Fatigue         N Y ___ days 

Wt loss         N Y _____ days  Headaches         N Y ___ days 

Dizziness          N Y _____ days           Cough           N Y ___ days 

Swollen glands      N Y _____ days  Diarrhea         N Y ___ days 

Itchy Rash         N Y _____ days  Throat pain         N Y ___ days 

Backache         N Y _____ days  Skin Infection        N Y ___ days 

Vaginal discharge  N Y _____ days  Dysuria         N Y ___ days  

Abdominal  pain    N Y _____ days  Vulva itch         N Y ___ days 

Chest pain         N Y _____ days  Joints pain         N Y ___ days 

Painful rash         N Y _____ days  Abscess (es)         N Y ___ days 

PREVIOUS ILLNESSES IN THE LAST TWO YEARS 

Pulmonary Tuberculosis   N   Y             Herpes Zoster          N    Y 

Bacterial Pneumonia        N  Y              Herpes Simplex        N  Y 

CONCURRENT ILLNESS 

..........................................................................................................

..........................................................................................................

MEDICATIONS.........................................................................................

..........................................................................................................

..........................................................................................................

PHYSICAL EXAMINATION 

TEMP......... ºC        PR.........../MIN     RR........./MIN   BP............mmHg 

WEIGHT..........(Kg)       HEIGHT.........(m)    BMI...........kg/m2 
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LYMPH  NODES ....................................................................................... 

.......................................................................................................... 

SKIN AND NAILS....................................................................................... 

.......................................................................................................... 

MOUTH.................................................................................................

.......................................................................................................... 

ENT.....................................................................................................

.......................................................................................................... 

EYES/ FUNDOSCOPY................................................................................. 

.......................................................................................................... 

CNS.....................................................................................................

.......................................................................................................... 

LUNGS..................................................................................................

.......................................................................................................... 

CARDIOVASCULAR SYSTEM.......................................................................... 

......................................................................................................... 

GASTROINTESTINAL SYSTEM........................................................................ 

.......................................................................................................... 

GENITOURINARY SYSTEM............................................................................ 

.......................................................................................................... 

MUSCULOSKETAL SYSTEM........................................................................... 

.........................................................................................................       

LABORATORY MEASURES 

CD 4 CELL COUNT:............cells/µl 

Hb.........g/dl    WBC.........x 109/l   platelets............ x 106/l 
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OTHER INVESTIGATIONS (SPECIFY)- e.g LFTs, U/E/C, BLOOD CULTURE, STOOL 

MICROSCOPY/MODIFIED ZN /CULTURE, URINE CULTURE, SPUTUM ZN /CULTURE, CHEST 

RADIOGRAPH, CT SCAN BRAIN, MRI BRAIN, CYTOLOGY, HISTOLOGY 

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................

.......................................................................................................... 

CLINICAL DIAGNOSIS 

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................

..........................................................................................................

.......................................................................................................... 

WHO CLINICAL STAGING:  
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APPENDIX 4: PARTEC CYTOFLOW METHOD 

1. Blood is collected in EDTA (Anticoagulant) bottle and delivered to the 
laboratory within 5 hours. 

2. 20 µl of whole blood added to the Partec test tube- a special bottle for this 
method. 

3. Monoclonal antibodies for both CD4 and CD8 added to the whole blood in the 
tube. 

4. Gentle mixing and incubation for 15 minutes at room temperature and 
protected from light. 

5. Two buffers added, one to stop the reaction and the other to haemolyse red 
cells. 

6. Analysis done within 10 minutes of adding the second buffer using the Partec 
Cytoflow device. 
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APPENDIX 5 
REVISED WHO CLINICAL STAGING OF HIV/AIDS FOR ADULTS 
AND ADOLESCENTS 
 
PRIMARY HIV INFECTION 
 
Asymptomatic 

Acute retroviral syndrome 

 
CLINICAL STAGE 1 
 
Asymptomatic 

Persistent generalized lymphadenopathy (PGL) 

 

CLINICAL STAGE 2 
 

• Moderate unexplained weight loss (<10% of presumed or measured body weight) 

• Recurrent respiratory tract infections (RTIs, sinusitis, bronchitis, otitis media, 

pharyngitis) 

• Herpes zoster 

• Angular cheilitis 

• Recurrent oral ulcerations 

• Papular pruritic eruptions 

• Seborrhoeic dermatitis 

• Fungal nail infections of fingers 

 

CLINICAL STAGE 3 
 
Conditions where a presumptive diagnosis can be made on the basis of clinical 

signs or simple investigations 

• Severe weight loss (>10% of presumed or measured body weight) 

• Unexplained chronic diarrhoea for longer than one month 
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• Unexplained persistent fever (intermittent or constant for longer than one 

month) 

• Oral candidiasis 

• Oral hairy leukoplakia 

• Pulmonary tuberculosis (TB) diagnosed in last two years 

• Severe presumed bacterial infections (e.g. pneumonia, empyema, pyomyositis, 

bone or joint infection, meningitis, bacteraemia) 

• Acute necrotizing ulcerative stomatitis, gingivitis or periodontitis 

 

Conditions where confirmatory diagnostic testing is necessary 

• Unexplained anaemia (< 8 g/dl), and or neutropenia (<500/mm3) and or 

thrombocytopenia (<50 000/ mm3) for more than one month 

 

CLINICAL STAGE 4 

Conditions where a presumptive diagnosis can be made on the basis of clinical 

signs or simple investigations 

• HIV wasting syndrome 

• Pneumocystis pneumonia 

• Recurrent severe or radiological bacterial pneumonia 

• Chronic herpes simplex infection (orolabial, genital or anorectal of more than 

one month’s 

• duration) 

• Oesophageal candidiasis 

• Extrapulmonary TB 

• Kaposi’s sarcoma 

• Central nervous system (CNS) toxoplasmosis 

• HIV encephalopathy 

Conditions where confirmatory diagnostic testing is necessary: 

• Extrapulmonary cryptococcosis including meningitis 

• Disseminated non-tuberculous mycobacteria infection 
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• Progressive multifocal leukoencephalopathy (PML) 

• Candida of trachea, bronchi or lungs 

• Cryptosporidiosis 

• Isosporiasis 

• Visceral herpes simplex infection 

• Cytomegalovirus (CMV) infection (retinitis or of an organ other than liver, 

spleen or lymph nodes) 

• Any disseminated mycosis (e.g. histoplasmosis, coccidiomycosis, penicilliosis) 

• Recurrent non-typhoidal salmonella septicaemia 

• Lymphoma (cerebral or B cell non-Hodgkin) 

• Invasive cervical carcinoma 

• Visceral leishmaniasis 
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APPENDIX 7 

 CDC CLASSIFICATION FOR HIV-INFECTED ADULTS AND 

ADOLESCENTS (1993) 

 

CD4 Cell Categories 

Clinical Categories 

A  

Asymptomatic, 

Acute HIV, or PGL  

B  

Symptomatic 

Conditions,#* not A 

or C  

C  

AIDS-Indicator 

Conditions*  

(1) ≥500 cells/µL A1 B1 C1 

(2) 200-499 cells/µL A2 B2 C2 

(3) <200 cells/µL A3 B3 C3 

 

 For symptomatic conditions, see Table 1.  

* For AIDS-indicator conditions, see Table 2.  

•  

Table 1. CDC Classification System: Category B Symptomatic Conditions  

Category B symptomatic conditions are defined as symptomatic conditions occurring 

in an HIV-infected adolescent or adult that meet at least 1 of the following criteria: 

a) They are attributed to HIV infection or indicate a defect in cell-mediated 

immunity.  

b) They are considered to have a clinical course or management that is complicated 

by HIV infection.  
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Examples include, but are not limited to, the following: 

• Bacillary angiomatosis  

• Oropharyngeal candidiasis (thrush)  

• Vulvovaginal candidiasis, persistent or resistant  

• Pelvic inflammatory disease (PID)  

• Cervical dysplasia (moderate or severe)/cervical carcinoma in situ  

• Hairy leukoplakia, oral 

• Idiopathic thrombocytopenic purpura  

• Constitutional symptoms, such as fever (>38.5°C) or diarrhea lasting >1 

month  

• Peripheral neuropathy  

• Herpes zoster (shingles), involving ≥2 episodes or ≥1 dermatome 

 

 

 

Table 2. CDC Classification System: Category C AIDS-Indicator Conditions 

• Bacterial pneumonia, recurrent (≥2 episodes in 12 months)  

• Candidiasis of the bronchi, trachea, or lungs  

• Candidiasis, esophageal  

• Cervical carcinoma, invasive, confirmed by biopsy  

• Coccidioidomycosis, disseminated or extrapulmonary  

• Cryptococcosis, extrapulmonary  

• Cryptosporidiosis, chronic intestinal (>1-month duration)  

• Cytomegalovirus disease (other than liver, spleen, or nodes)  

• Encephalopathy, HIV-related  

• Herpes simplex: chronic ulcers (>1-month duration), or bronchitis, 

pneumonitis, or esophagitis  

• Histoplasmosis, disseminated or extrapulmonary  

• Isosporiasis, chronic intestinal (>1-month duration)  
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• Kaposi sarcoma  

• Lymphoma, Burkitt, immunoblastic, or primary central nervous system  

• Mycobacterium avium complex (MAC) or M kansasii , disseminated or 

extrapulmonary  

• Mycobacterium tuberculosis , pulmonary or extrapulmonary  

• Mycobacterium , other species or unidentified species, disseminated or 

extrapulmonary  

• Pneumocystis jiroveci (formerly carinii ) pneumonia (PCP)  

• Progressive multifocal leukoencephalopathy (PML)  

• Salmonella septicemia, recurrent (nontyphoid)  

• Toxoplasmosis of brain  

• Wasting syndrome due to HIV (involuntary weight loss >10% of baseline body 

weight) associated with either chronic diarrhea (≥2 loose stools per day ≥1 

month) or chronic weakness and documented fever ≥1 month 
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