
 

 

Prevalence of adrenal insufficiency in HIV 

positive adults presenting with hypotension and 

history of tuberculosis at Department of 

Medicine, University Teaching Hospital, Lusaka, 

Zambia 

 

 

 

By Felistah M Kaabwe-Yavwa 

A dissertation submitted to the University of 

Zambia in partial fulfilment of the requirements 

of the Masters Degree in Internal Medicine 

 

 

 

The University of Zambia 

Lusaka 

2013 



i 

 

Certificate of Approval 

This dissertation by ______________________________________________ is 

approved as a part fulfilment of the requirement for the award of the degree of 

Master of internal medicine at University Teaching Hospital. 

 

Names and Signatures of Examiners 

 

Names                                                        Signatures 

 

Dr. Hachambwa L    _____________________________ 

 

Dr. Sinkala E    _____________________________  

 

Dr. Lambwe N    _____________________________ 

 

Assistant Dean Post Graduate   

Dr. Nzala S H    _____________________________ 

 

 

 

 



ii 

 

Copyright Declaration 
 

I, Dr Felistah M Kaabwe-Yavwa, hereby declare that the work presented in this study for Master 

of Internal Medicine has not been presented either partially or wholly for any other degree. 

 

Signed: _______________________ Date: ________________________ 

 

Approved by; 

 

 

Supervisor: Dr Benjamin Andrews ___________________Date: _____________________ 

 

Co-Supervisors: Dr Aggrey Mweemba ________________Date:______________________ 

 

                           Dr Shabir Lakhi____________________ Date: _____________________                  

 

 

 

 

 

 

 

 

 

 

 



iii 

 

Dedication 
 

I dedicate this work to my dearest children; my daughter, Elizabeth and two sons, Jacob and 

James Yavwa. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



iv 

 

Abstract 
 

Introduction: Adrenal insufficiency is the commonest endocrine disorder affecting HIV infected 

patients with AIDS. There are different clinical presentations of adrenal insufficiency, including 

hypotension, hyponatraemia, fatigue, and hyperpigmentation. It is difficult to diagnose adrenal 

insufficiency in Zambia, where, measuring of cortisol levels can be costly. Since definitive 

diagnosis is so expensive, the extent of this problem in Zambia is unclear. Knowing the 

prevalence of and clinical characteristics associated with adrenal insufficiency in this high-risk 

population would facilitate more accurate clinical diagnosis and treatment.  

Aim: To determine the prevalence of, and factors associated with, adrenal insufficiency in 

hospitalized adult HIV infected patients who present with hypotension and past or current 

tuberculosis to the medical department at UTH, Lusaka. 

Methods: This was a cross sectional study conducted at University Teaching Hospital, Lusaka, 

Zambia. HIV positive patients aged 18 and above, with past or current tuberculosis and 

hypotension were enrolled in the study if they gave informed consent.  Their social demographic 

features, clinical features and biochemical characteristics were ascertained. In accordance with 

the literature, diagnosis of adrenal insufficiency in critically ill patients was made by a random 

total cortisol concentration of < 10microgram/dl or a delta total serum cortisol concentration of 

<9 microgram/dl after 1 microgram injection of adrenocorticotropic hormone.  

Adrenal insufficiency was assessed using commercially prepared ELISA kits and results were 

obtained following the manufacturer specifications for data analysis and typical standard curves.  

Results and discussion: There were 41/51 patients (80.4%, 95%CI 66.9-90.240), who met the 

diagnostic criteria for adrenal insufficiency based on baseline cortisol concentration alone. There 

were 46/51 patients (90.2%; 95% CI 78.6-96.7), who met the stimulation adrenal insufficiency 

criteria. Overall 48/51 (94.1%, 95% CI 83.8-98.8) met criteria for adrenal insufficiency based on 

either baseline or stimulation cortisol levels. The most frequent clinical feature among the 

patients with adrenal insufficiency in this study were, weight loss, anorexia, nausea, diarrhoea, 

cough and abdominal pain. The majority of the patients were WHO stage III and only a few had 
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hyperpigmentation. All the patients had hyponatraemia, and there was no hyperkalaemia. 

Anaemia was common among all the patients.  

Conclusion: A high prevalence of adrenal insufficiency was demonstrated among HIV positive 

patients admitted with hypotension and current or past tuberculosis. The diagnosis of adrenal 

insufficiency should be considered in such patients, and cortisol testing done when available. 

These results are interpreted from a small sample size and use of low-dose, rather than high-

dose, adrenocorticotropic hormone stimulation. Therefore, additional studies are warranted to 

confirm these findings.   
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Chapter One 

1. Introduction 

1.1 Background 

 Adrenal insufficiency is the commonest endocrine disorder among patients with HIV, especially 

those with advanced HIV/AIDS.
1
Inadequate levels of cortisol are the defining characteristic of 

adrenal insufficiency. Cortisol is a glucocorticoid produced by the adrenal cortex (zona 

glomerulosa). Damage to these cells reduces production. Cortisol production is also under the 

influence of the pituitary through the adrenocorticotropic hormone (ACTH) stimulation. The 

pituitary in turn receives feedback from the adrenal glands and the hypothalamus. The 

hypothalamus also receives feedback from both the pituitary and the adrenals in order to function 

properly. The hypothalamus gives instructions through corticotropin releasing factor (CRF). 

Failure of this system anywhere along this axis results in adrenal insufficiency. Cortisol affects 

the entire body. It is involved with the metabolism of carbohydrate, protein, and lipid and is also 

required for immune function, synthesis and action of catecholamines, and numerous other 

functions.
1
 

Adrenal insufficiency in critically ill HIV-infected patients is common.
1
 HIV affects the entire, 

hypothalamic pituitary axis through IL-1, IL6 (in a synergistic manner) and tumour necrosis 

factor alfa.
2,3

 The mechanism of primary adrenal insufficiency in HIV is twofold, HIV 

adrenalitis, and adrenal gland destruction secondary to tuberculosis or other opportunistic 

infections
2
. HIV positive patients who develop adrenal insufficiency may present either acutely 

or chronically.
1
When adrenal insufficiency presents acutely, patients are usually critically ill. 

Complete absence of cortisol production is incompatible with life. Hence, the outcome of such 

patients may be affected by adrenal insufficiency.  

Adrenal insufficiency can present with varied manifestations. Patients may have hypotension, 

hyperpigmentation, hypoglycaemia or hyponatraemia.
4
 These patients may also present with 

fatigue or abdominal complaints.
5
 Adrenal insufficiency often occurs due to HIV itself, 

opportunistic infections, or the effects of certain drugs like ketoconazole.
4
 Tuberculosis and 

sepsis are some of the serious illnesses that may precipitate adrenal insufficiency.
5
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Accurate evaluation of adrenal insufficiency involves measuring serum cortisol levels before and 

after administration of an ACTH-like drug. Low dose ACTH can be used to evaluate adrenal 

dysfunction.
6 

These tests are not available in Zambia, and cortisol measurement is too costly for 

most patients to afford.  Knowing the clinical presentation of adrenal insufficiency would guide 

the clinician towards patients who might benefit from prompt supplementation of glucocorticoids 

with the intention to treat and improve the outcome of these critically ill patients with advanced 

immunodeficiency syndromes. Corticosteroid therapy could play an important role in managing 

critically ill HIV patients.
7 

Little is known about adrenal insufficiency prevalence at UTH. 

Therefore, this study seeks to investigate the prevalence and characteristics of adrenal 

insufficiency in HIV positive adults with hypotension and a history of tuberculosis. 

1.2 Statement of the Problem 

Corticosteroid insufficiency is common in HIV positive patients.
1 

It is also common in patients 

with tuberculosis, severe sepsis and septic shock.
8
 Glucocorticoid insufficiency likely contributes 

significantly towards morbidity and mortality in HIV positive patients in Zambia. However, the 

extent to which these critically ill HIV positive patients are affected with adrenal insufficiency is 

not known. Additionally, adrenal insufficiency evaluation is expensive, and definitive diagnosis 

is rarely made in standard clinical practice in Zambia.  

1.3 Study justification 

The prevalence of corticosteroid insufficiency in the adult HIV population in Zambia is not 

known. It is likely to be higher than the literature suggests due to high prevalence of tuberculosis 

infection and sepsis, particularly in patients who present with hypotension. Measuring cortisol 

levels is unlikely to be affordable or available for most hospitalized patients throughout Sub-

Saharan Africa (SSA). Because definitive diagnosis is so expensive, the extent of this problem in 

Zambia is unclear. Knowing the prevalence of and clinical characteristics associated with adrenal 

insufficiency in this high-risk population would facilitate more accurate clinical diagnosis and 

treatment. This may in turn assist with formulation of national guidelines for treating adrenal 

insufficiency and policy making. 
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1.4 Research question 

Is adrenal insufficiency common in HIV positive patients who present with hypotension with 

current or past tuberculosis? 

1.5 Main objective 

To determine the prevalence and determinants of adrenal insufficiency in hospitalized adult HIV 

infected patients who present to the medical department with hypotension and current or past 

tuberculosis in order to put in place prevention and treatment guidelines at UTH, Lusaka. 

1.6 Specific objectives 

1. To determine the prevalence of adrenal insufficiency in adult HIV positive patients who 

present with hypotension and current or past history of tuberculosis 

2. To identify clinical characteristics and laboratory abnormalities associated with HIV adrenal 

insufficiency patients who present with hypotension and current or past history of tuberculosis 
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Chapter Two 

2. Literature Review 

2.1 Prevalence of adrenal insufficiency 

Adrenal insufficiency is the most common and potentially severe endocrine disorder that occurs 

in HIV/AIDS patients. Estimates of prevalence vary widely, depending upon country and clinical 

population evaluated. A study conducted in Galveston, USA found that 33% of the HIV positive 

population had adrenal insufficiency
9
. Another study in Thailand revealed that adrenal 

insufficiency was common among hospitalized patients with advanced HIV/AIDS, with the 

prevalence of 73% (19 out of 26).
10 

The prevalence of adrenal insufficiency was between 10-

20% in critically ill patients to 60% in those with septic shock.
11 

The prevalence of adrenal 

insufficiency in HIV positive out patients was 21% in a another study conducted in Mexico.
6
 In 

Greece, the prevalence of adrenal insufficiency in HIV infected patients was 54%.
3
 The 

prevalence of adrenal insufficiency in tuberculosis patients was 49.5% in India according to a 

study done by Sharma SK et.
12

 

There were 50 patients with chronic pulmonary tuberculosis evaluated in Tanzania, and out of 

these, sixteen (32%) had impaired synacthen test.
13 

The prevalence of adrenal insufficiency 

reported from Mexico was 39% in patients with active tuberculosis, while the prevalence of 

adrenal insufficiency in critically ill patients with severe active tuberculosis was 58%.
14

   It is 

clear that in every sample size considered, the prevalence of adrenal insufficiency had a 

significant occurrence. 

2.2 Clinical manifestations of adrenal insufficiency 

There are many clinical manifestations of adrenal insufficiency. Hypotension is the most 

important presentation of critical illness related corticosteroid insufficiency (CIRCI).
11

 In HIV 

positive outpatients one study found that 12% of the patients had hypotension, while 27%  had 

hyperpigmentation.
6
 Most of the patients with tuberculosis also had hypotension according to a 

study carried out in Tanzania.
13

 Sepsis is an important cause of hypotension with adrenal 

dysfunction.
15 

In a study conducted in Mexico, 10.5% of the adrenal insufficiency patients 

presented with hyperpigmentation, while 26.9% had weight loss, diarrhoea or nausea.
14 

 

Furthermore, nausea, vomiting, weight loss were also recognised clinical features of adrenal 
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insufficiency by Krikke M et al 2013.
16

 Hypoglycaemia and hyponatraemia were some of the 

clinical laboratory findings among patients with adrenal insufficiency in a study done by Meya.
5
 

Severe illness and infection were accompanied by activation of the hypothalamic-pituitary-

adrenal (HPA) axis, which was demonstrated by increase in serum adrenocorticotropic hormone 

and cortisol, as an adaptation to stress and to maintain homeostasis.
1
 Adrenal suppression 

occurred during sepsis, although the mechanism was not fully understood.
17

 

2.3 Diagnosis of adrenal insufficiency 

In an attempt to standardize terminology, the American College of Critical Care Medicine 

recently published guidelines for critical-illness related corticosteroid insufficiency (CIRCI).
11 

Based on these guidelines, cortisol insufficiency in a critically ill patient was diagnosed when the 

random cortisol level was less than 10 micrograms/dl at baseline or increased by less than 9 

micrograms/dl after 250 mcg  stimulation of adrenal gland with adrenocorticotropic hormone 

(ACTH).
11 

A sufficient response could also be achieved after administration of 1 microgram 

cosyntropin test in patients with suspected adrenal insufficiency.
7 

This response included patients 

with subclinical adrenal insufficiency.
7
 

There is evidence that low dose (1 microgram/dl-ACTH test) adrenocorticotropic hormone test 

has a high diagnostic sensitivity and specificity for establishing adrenal insufficiency and hence, 

can accurately identify subjects with pre-clinical adrenal insufficiency.
7 

There is recent 

information which suggests that 1 microgram corticotropin stimulation  test was more sensitive 

than 250 microgram corticotropin test for establishing the diagnosis of secondary adrenal 

insufficiency.
4 

Low dose adrenocorticotropic hormone (1microg/dl) has been utilized in the 

assessment of adrenal insufficiency in critically ill with human immunodeficiency virus.
1
 In 

India, a study was done which showed that low dose 1 microg/dl of ACTH could be used as a 

diagnostic tool, since it was physiological level of ACTH.
18

  

Low‐dose (1�µg) ACTH stimulation may provide a more sensitive method of investigating 

adrenal function and could unmask subtle changes in cortisol secretion, unlike a 250 microg/dl 

which offers a supraphysiological response.
18 

Low dose (1�µg) ACTH stimulation of adrenal 

showed evidence insufficiency at 30 minutes and 60 minutes respectively of 74% and 92% at 

peak stimulation. 
19 

In critically ill patients, 1 microg/dl test is more likely to be sensitive than 
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250 microg/dl at delta 9microg/dl from baseline, while 250microg/dl is more realistic for 

secondary adrenal insufficiency.
20

 

2.4 Cortical steroid replacement 

The management of adrenal insufficiency in non-shocked patients is with hydrocortisone 15-

25mg, thought  to be physiological and administered in two to three divided doses; morning, 

noon, and evening.
4
 In primary adrenal failure, a low dose of fludrocortisones of 0.05-0.2mg 

daily is added.
4
 Patients with active tuberculosis who were not critically ill, responded to 

antituberculous therapy and hydrocortisone treatment.
13 

There is a controversy as to whether 

treatment of adrenal insufficiency in septic shock is of benefit. Some authorities encourage 

corticosteroid replacement therapy to improve shock and outcome in adult patients with 

suspected adrenal insufficiency.
21 

Treatment with low dose hydrocortisone (50mg bolus followed 

by a continuous infusion of 0.18mg/kg body weight/hour) improved septic shock reversal and 

reduced pro-inflammatory cytokine levels in early hyperdynamic septic shock.
22

 Supra-

physiological doses of hydrocortisone (50mg intravenously bolus every 6 hours for 5 days) 

hastened the reversal of septic shock in the late state, leading to improvement of haemodynamics 

and beneficial effect on survival.
23 

However, contrary to the above, the largest study to date 

evaluating steroids in patients with septic shock showed no survival benefit of treating critically 

ill patients with steroids, but hastened the reversal of septic shock.
 24 

Current recommendations 

state that, irrespective of adrenal insufficiency results, moderate doses of hydrocortisone (200-

300mg per day) should be given in shock patients who are unresponsive to adequate intravenous 

fluid administration and vasopressor agents.
1,25

  

2.4.1 Protocol for treatment of adrenal insufficiency 

If a patient is in shock, hydrocortisone, 50mg is administered 6 hourly until fully attaining and 

sustaining blood pressure of greater than 90/60 mmhg, at which point, hydrocortisone is reduced 

to 20mg BD per day or prednisolone 5mg BD per oral per day is added.
, 21, 22

 Steroids will then 

be weaned to the lowest possible dose that the patient tolerates with normal blood pressure and 

no symptoms. Hydrocortisone 200mg-300mg in divided doses or as a continuous infusion is the 

the preferred corticosteroid during treatment of septic shock.
26

 This treatment has to be started as 

soon as possible and has been shown to hasten the reveral of septic shock. 
26

 This protocol was 

proposed to the attending physician. 
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Chapter Three 

3. Methods 

3.1 Study Design 

The study design was a cross sectional study, and the population included adult patients aged 18 

years and above. The site was the University Teaching Hospital, Department of Internal 

Medicine, adult filter clinic, medical admission (male and female) wards, and E block (male and 

female) wards. The entry point of these patients was their HIV positive status and 

hypotensiveness (systolic blood pressure less than 90 mm of mercury and/OR diastolic blood 

pressure less than 60mm of mercury). These were individuals with either current tuberculosis or 

who had a history of tuberculosis within the past five years. 

 Inclusion criteria 

The inclusion criteria included the following: 

• consent for the study,  

• age 18 and above, 

• HIV positive  

• hypotension (systolic blood pressure less than 90 mm of mercury and/OR diastolic blood 

pressure less than 60mm of mercury), 

Exclusion criteria  

• Pregnancy and patients who were on glucocorticoid therapy in the last two weeks did not 

qualify for inclusion in the adrenal insufficiency study.  

• Acute gastrointestinal bleeding  

• Cardiogenic shock 

• Neuerogenic shock was excluded as well 

The original eligibility criteria included those with and without any history of current or past 

tuberculosis. However, during implementation, the study screeners only enrolled those 

eligible patients who had a current or past history of tuberculosis. This protocol deviation 
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was reported to the UNZA Biomedical Research Ethics Committee, which allowed for the 

deviation.  

3.2 Case definition-adrenal insufficiency  

Diagnosis of adrenal insufficiency in critically ill patients was made by a random total cortisol of 

< 10microgram/dl or a delta total serum cortisol (post-stimulation cortisol – pre-stimulation 

cortisol) of <9 microgram/dl after adrenocorticotropic hormone of 1 microgram was given
11

. For 

this study we utilised the low dose 1 microgram ACTH administration which was utilized by 

most of the cited studies.
6,7,11,19,21

 

 Dependent variable 

The dependant variable was adrenal insufficiency. 

Independent variables 

The independent variables were listed below: 

• Age 

• Sex  

• Admission vital signs (blood pressure, heart rate, respiratory rate, temperature)  

• second blood pressure reading after were fluids administered) 

• CD4 count in the last six months 

• WHO staging 

• HAART description included the types being taken by the patient 

• Currrent TB (diagnosed within the last six months) vs. past TB history  (greater than six 

months but less than five years prior) 

• Other clinical features, obtained from the history including abdominal pain, vomiting, 

fatigue, diarrhoea)  

• On physical exam, the patient was examined for the presence or indeed absence of 

hyperpigmentation 

• The biochemistry analysis included sodium, potassium and random glucose levels 
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3.3 Sampling Method and Sample Size 

Every consecutive patient who met the inclusion criteria was sampled. Sample size calculation 

was done using online OpenEpi which estimated 50% hypotensive HIV positive patients with 

past or present tuberculosis defined below. The baseline prevalence of adrenal insufficiency in 

patients without tuberculosis was assumed to be 25%. Using 95% confidence levels (alpha 

=0.05), at 80% power, and minimum detection risk ratio of 2.0, the sample size was arrived at 

116 patients + 5% missing data, it went to 122. However, a sample size of 51 was achieved. This 

was due to unforeseen increase in the cost of adrenocorticotropic hormone and time limitations. 

3.4 Data collection and analysis 

Data was collected using a data collecting sheet. This had socio-demographic features and 

history, including physical examination done by researcher and the research assistants. Due to 

the small number of patients and skewed distribution, the median and inter quartile range was 

used for continuous variables. Kruskal-Wallis test for non-parametric tests was utilized to 

compare intergroup differences in medians of variables.  

Multivariable logistic regression modeling was performed to identify factors independently 

associated with adrenal insufficiency in hospitalized patients among HIV positive tuberculosis 

patients. The variables were evaluated in accordance with the results obtained from the study. 

The clinical and laboratory features were evaluated step wise.  The variables evaluated were, 

diarrhoea, abdominal pains, anorexia, nausea, vomiting, hyperpigmentation, sodium, potassium, 

urea and creatinine. 

3.5 Clinical and Laboratory tests 

The blood samples for cortisol and baseline tests were collected under aseptic conditions. The 

stimulation test included a blood sample drawn before and 30 minutes after ACTH (synacthen, 

or tetracosactide acetate) administration, the bottles correctly labeled before and after. ACTH 

was administered as low dose cosyntropin test at 1µg/dl. 1µg/dl was obtained after dilution of 

250µg/dl to 250ml of distilled water. Storage of the diluted ACTH was according to 

manufacturers specifications. 

Centrifuging was done by spinning the samples at 4 degrees at the speed of 1000 revolutions per 

minute for 15 minutes. The top yellow plasma was pipetted off without disturbing the buffy layer 



10 

 

and without introducing any bubbles. The plasma was stored at -80
0 

C deep freezer until ready 

for batch assaying. After thawing was done, the plasma spiked sample was assayed via ELISA. 

ELISA is used to detect cortisol levels.  

ELISA is a method where there is competition between known enzyme-labeled antigen 

(conjugate) and unlabeled antigen (patient sample) for a minimum number of antibody binding 

sites on the microwell plate. Washing and decanting was done to remove excess unbound 

materials from the microwell plates using the washer machine. After washing, the enzyme 

substrate was added to the microplates. This enabled the enzyme reaction to occur, which was 

terminated by adding a stop solution.  Absorbance was measured on a microtitre plate reader. 

The intensity of the colour formed was inversely proportional to the concentration of cortisol in 

the sample.  

Cortisol levels were computed from the tables according to the formulae of the manufacturer of 

the cortisol ELISA kit (Cayman). A set of standards was used to plot a standard curve from 

which the amount of cortisol in the samples and controls could be directly read. Cortisol levels 

were determined by the following calculations. The value of each cell was computed by 

subtracting the average non specific binding and average blank (B). The blank well constituted 

background absorbance caused by Ellman's Reagent, while the non specific binding (NSB), was 

the non-immunological binding of the tracer to the well. 

The subtracted value (B) was then divided by the average maximum binding (maximum amount 

of tracer bound by antiserum, Bo). The average maximum binding was then converted to a 

percentage. The B/Bo was then plotted against the levels of cortisol that fell in the accepted range 

of 20% to 80% of the curve. The result of each cell was evaluated to determine if it was within 

the 20-80% B/B0 linear of the calibration curve. The B/Bo values were plotted against the cortisol 

values for each plate. A random total serum cortisol of < 10µg/dl or delta total serum cortisol of 

<9 µg/dl after 30minutes of 1 µg cosyntropin administration, was considered as positive 

stimulation. These figures were obtained from plates that had good standard curves for each plate 

considering the different levels of plate maturation.  
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Chapter Four 

4. Results 

4.1 Social demographics and enrollment 

Sixty patients met inclusion criteria and were consented for the study. Of those that were 

enrolled and recruited, nine patients were not analyzed: one patient died; one patient’s specimen 

bottles broke after evaporating the methylene chloride to dryness; four were analyzed with tracer 

that was tampered with, one patient was under 18 years of age; and the other two were outliers. 

The outliers were the patients whose samples were assayed and cortisol levels fell outside the 

range of the standard curve, and therefore could not be relied upon. Of the 51 HIV positive 

hypotensive patients analyzed, 19 (36.5%) had past medical history of tuberculosis and 33 

(63.5%) had a current episode of tuberculosis. There were 24 males (46%), in the study. The 

range of age of the patients who participated in the study was from 18 to 66 years with median of 

37 years (IQR 30-45). The marital status of the entire group revealed that, 20 (38.5%) were 

married, 11 (21.2%) were divorced, and 11 (21.2%) were widowed patients. The level of 

education attained by most of the study participants was secondary level (in 26; 51%). The 

enrollment of the study patients is shown in Figure 1.  
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* of the nine patients not analyzed, one died, one patient’s specimen bottles broke after evaporating the 

methylene chloride to dryness, one patient was under 18 years of age, four were analyzed with tracer that 

was tampered with, and two were outliers. 

Figure 1. Enrollment flow diagram  

4.2 Cortisol concentrations 

Cortisol measurements consisted of three ELISA plates. Standard curve for plate 1 is shown in 

Figure 2, while the standard curves for the other two plates appear in Appendices 3 and 4. 

The median cortisol pre-stimulation value was 3.51 microgram/dl (IQR 2.44-8.02), and that of 

cortisol post-stimulation was 5.35 microgram/dl (IQR 2.18-11.12). The results of the adrenal 

insufficiency study revealed that 41/51 patients (80.4%, conf. limits 66.9-90.20), met the 

153 patients  were  

screened  

Enrolled 60   

51 included in 

the analysis 

10 did not meet baseline 

adrenal insufficiency 

41 met baseline  

93 were excluded, of these, 

51 did not meet the 

inclusion criteria and 42 

denied consent 

9 patients were not 

analyzed, * 
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baseline AI diagnostic criteria for adrenal insufficiency. There were 46/51 patients (90.2%; IQR 

78.6-96.7), who met the stimulation adrenal insufficiency criteria. The overall adrenal 

insufficiency prevalence was 48/51 (94.1%, 83.8-98.8) based on either low baseline or low delta 

cortisol. Shown below are the tables reflecting the above results. 

 

Adrenal insufficiency criterion Frequency % 95% Conf. limits 

Baseline cortisol <10 µg/dl  41 80.4 66.9-90.2 

Delta stimulation < 9µg/dl 46 90.2 78.6-96.7 

Baseline cortisol < 10µg/dl or delta 

stimulation < 9µg/dl 

48 94.1 83.8-98.8 

 

Table 1: Number of patients who met adrenal insufficiency criteria 
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Figure 2. ELISA plate 1 

Diagnosis of adrenal insufficiency in critically ill patients was made by a random total cortisol of 

< 10microgram/dl or a delta total serum cortisol (post-stimulation cortisol – pre-stimulation 

cortisol) of <9 microgram/dl after administration of 1 microgram adrenocorticotropic hormone.
11

 

For this study we utilised the low dose 1 microgram ACTH administration which was utilized by 

most of the cited studies. Baseline cortisol criterion was adopted for analysis since most of the 

patients met the criteria for adrenal insufficiency and as such analysis was going to yield 

insignificant results. 

4.3 Clinical Characteristics of patients with adrenal insufficiency and those without 

adrenal insufficiency 

The most common clinical symptoms in the study were anorexia (46/51), nausea (39/51), weight 

loss (44/51), and vomiting (29/51). Abdominal pain (16/51) was least of the complaints among 

the patients enrolled. Table 2 shows the distribution of some of the characteristics, clinical 

features and HAART for the whole group and for the patients that met baseline adrenal 

insufficiency diagnostic criteria.   

The clinical features were slightly different for the patients that met the baseline criteria for 

adrenal insufficiency diagnosis. All the patients in the study had weight loss, while 37 of the 

patients with adrenal insufficiency had anorexia. Of the 41 patients with adrenal insufficiency, 
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31 patients had nausea and 15 had diarrhoea, while 30 presented with a cough. For abdominal 

pains and night sweats, there were 11 and 25 adrenal insufficiency patients affected respectively. 

There were 27 adrenal insufficiency patients with fever and 25 patients were vomiting. Only five 

of the adrenal insufficiency patients had hyperpigmentation.  

Some patients had tachycardia, the median pulse was 94 per minute for the patients with adrenal 

insufficiency, while the pulse for those without adrenal insufficiency was 110 per minute. All the 

patients had tachypnoea with the rates of 26 per minute for the patients without adrenal 

insufficiency and 24 per minute for adrenal insufficiency patients. Most of the patients in the 

study were at WHO stage III.  

The median initial systolic and diastolic blood pressure of the adrenal insufficiency study 

patients was 84/51mmhg, while that of the whole group was 87/50 mmHg (millimeters of 

mercury). The second reading blood pressure median was 100/66mmHg, which was similar to 

that of the rest of the group at 100/62mmHg. The median temperature was 37 ◦C (degrees 

Celsius).   

There were 32 (61.5%) HIV positive patients who were on HAART at the time of the study. Of 

these patients, 28 patients (67.7%) met the criteria for baseline adrenal insufficiency.  
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 All patients 

N=51 

AI based on 

baseline cortisol 

n=41 

No AI based on 

baseline cortisol 

n=10 

P value 

Age, years
#
 37 (30-45) 32 (18-28) 42 (21-62) 0.32 

On HAART 32 (62%) 28 (67.7%) 4 (32.3%) 0.66 

WHO staging III 36 (70.6%) 30 (58.8%) 6 (41.2%) 0.61 

TB 

  Current 

  Past     

51 (100%) 

32 (0.6%) 

19 0.4% 

49 (94.1%) 

30 (58.8%) 

18 (34.6%) 

3 (5.9%) 

2 (41.2%) 

1(6.45%) 

0.55 

 

Symptoms 

  Anorexia 

  Nausea 

  Vomiting 

Diarrhoea 

Abdominal pains  

Weight loss 

Fever 

Night sweats 

Cough 

WHO stage III 

Hyperpigmentation 

 

 

46 (90.2%) 

39 (76.5%) 

29 (55.8%) 

22 (43.1%) 

16 (31.4%) 

44 (86.8%) 

32 (62.7%) 

31 (60.8%) 

37 (72.5%) 

36 (72.5%) 

7 (13.5%) 

 

 

37 (80.4%) 

31 (79.5%) 

25 (48%) 

15 (36.6%) 

11 (68.8%) 

34 (77.3%) 

27 (53%) 

25 (61%) 

30(73.3%) 

30(83.3%) 

5 (16%) 

 

 

9 (%) 

8 (20.5%) 

3 (52%) 

7 (63.4%) 

5 (31.2%) 

10 (22.7%) 

5 (47%) 

6 (39%) 

7 (26.7%) 

6 (16.7%) 

2 (84%) 

 

0.95 

0.58 

0.45 

0.06 

0.16 

0.67 

0.36 

0.61 

0.54 

0.61 

0.42 

 

Vital signs   

Heart rate
#
 

 

102 (92-111.5) 

 

94 (86-105) 

 

110 (I98-117) 

 

0.10 

Respiratory rate
#
 25 (I21-29) 

 

24 (I21-28) 

 

26 (I21-30) 0.44 

# 
Reported as median (interquartile range) 

Table 2: Clinical features of patients with HIV, hypotension, and past or present 

tuberculosis (AI is adrenal insufficiency) 
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4.4 Laboratory Findings 

The laboratory results reviewed that hyponatraemia was the most frequent laboratory finding 

present among patients with adrenal insufficiency with a median of 128 mmol/l sodium levels 

(IQR 118-132). The median for potassium levels was 4 mmol/l (IQR 3.5-4.5) for patients with 

adrenal insufficiency, compared to those without adrenal insufficiency with 3.3 mmol/l (IQR 

2.9-4.7) and a p value of 0.22. The creatinine and urea levels were normal for all the patients. 

The alanine amino transferase (ALT) seemed to be high in patients without adrenal insufficiency. 

The random blood sugar (RBS) was normal for all the patients. All the patients were anaemic. 

The full laboratory results are described below in table 3. 

Laboratory 

investigations 

All patients  

n = 51 

 Baseline AI  

n = 41 

No AI  

n = 10 

P values 

Sodium levels
# 

 

(mmol/l) 

 128 (121-132) 128 (118-132) 127 (116-132) 0.53 

Potassium levels
# 

 

(mmol/l) 

3.6 (3.2-4.6) 4.0 (3.48-4.5) 3.27 (2.87-4.74) 0.17 

Creatinine
# 

 

(micromol/l) 

95 (42-152) 91 (64-143) 99.5 (25-161) 0.72 

Urea
# 

 (mmol/l)  6.6 (3.8-9.9) 7.2 (5.2-10.2) 6.0 (2.6-9.9) 0.41 

ALT
# 

(U/L) 40.5 (18-69) 25 (19-34) 56 (17-106) 0.10 

RBS
# 

 mmol/l  5 (3.8-7.6) 5.5 (4.5-6.4) 5.5 (3.2-8.9) 0.96 

Hb
# 

 g/dl 9.0 ( 7.1-10.3) 8.9 (6.9-10.5)  9.2 (7.3-10.1) 0.86 

CD4
#
§

 
+ count 133(43-365) 202 (46-450) 64 (40-280) 0.47 

# 
Reported as median (interquartile range) 

§ There were 27 patients with CD4+s, 22 had adrenal insufficiency, while 5 did not have..  

Table 3: Laboratory findings of the patients who participated in the adrenal insufficiency 

study (AI).   
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4.5 Multiple regression 

There was no significant association between adrenal insufficiency and any of the clinical 

features as all the confidence intervals included one.  Table 4 shown below has elucidated the 

findings. 

Factor OR 95% (CI) 

Diarrhoea 
0.18 0.2-1.43 

Abdominal pains 
0.38 0.06-2.5 

Anorexia 
2.50 0.17-50 

Nausea  
0.63 0.05-7.14 

Vomiting  
3.33 0.5-25 

Hyperpigmentation 
0.83 0.09-10 

Sodium 1.05 1.0 – 1.3 

Potassium 1.25 0.37 –4.2 

Urea 1.0 0.85 – 1.16 

Creatinine 0.9 0.9 – 1.0 

 

Table4:  Factors associated with adrenal insufficiency logistic regression shown above 

There was a high odds ratio value for vomiting and anorexia, indicating that patients without 

adrenal insufficiency were likely to have vomiting and anorexia than those with adrenal 

insufficiency, although it was statistically insignificant. The patients with diarrhoae and nausea 

were unlikely to have adrenal insufficiency, although this association was insignificant 

statistically. The other variables in the study, such as sodium, potassium, creatinine and urea 

were not statistically significant as well.  The odds ratio for nausea and hyperpigmentation were 

not statistically significant, too.  
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Chapter Five 

 

5.1. Discussion 

The objective of this study was to describe the prevalence and determinants of adrenal 

insufficiency in hospitalized adult HIV infected patients who present to the medical department 

with hypotension, current or past tuberculosis in order to put in place prevention and treatment 

guidelines at UTH, Lusaka. 

The diagnosis of adrenal insufficiency in critically ill patients was made by a random total 

cortisol of < 10microgram/dl or a delta total serum cortisol of <9 microgram/dl after 

administration of adrenocorticotropic hormone of 1 microgram. 

The prevalence of adrenal insufficiency for our study was similar to that reviewed by Shashidhr 

et al which ranged from 74% to 92% at peak stimulation.
19

 Our study found a much higher range 

of adrenal insufficiency prevalence compared to a study conducted by Gonzalez-Gonzalez, who 

found only 21.2% prevalence among 104 HIV positive inpatients, of whom 72 had AIDS.
6
 The 

prevalence in the AIDS group was 9.4%.
6 

According to what the literature revealed, patients in 

their study were treated for both TB and adrenal insufficiency with good recovery according to 

Sharma.
12 

Further literature reviewed that the prevalency of adrenal insufficiency in South Africa 

was 27% among HIV hospitalized patients of whom 68.2% had tuberculosis.
27

 The findings 

therefore are important as they may have a supportive role towards which patients should be 

evaluated further for possible corticosteroid treatment. This may aid the reduction of adrenal 

insufficiency morbidity among hospitalized current and past tuberculosis patients.  

The most frequent clinical features in our study were anorexia, nausea, weight loss, and 

vomiting. Abdominal pain was least of the complaints among the patients enrolled. The clinical 

features were slightly different for the patients with adrenal insufficiency compared to those 

without adrenal insufficiency. All the patients in the study had weight loss. The most frequent 

clinical features among the patients with adrenal insufficiency were anorexia, nausea, diarrhoea, 

and coughing. The least findings were abdominal pains and night sweats. Furthermore, fever and 

vomiting had low frequency with the lowest being hyperpigmentation amongst adrenal 

insufficiency patients. However, a study conducted by Gonzalez-Gonzalez found the prevalence 
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of hyperpigmentation to be slightly high.
6 

However, these clinical features were not statistically 

significant. This could be due to the limited number of patients enrolled. The other difficulty 

with evaluation utilizing questionnaires for history taking could be due to recall bias by the 

patients at the time of questioning. 

There was a non-significant association between diarrhoae and patients without adrenal 

insufficiency. Diarrhoae could explain both low sodium (hyponatraemia) and low potassium 

(hypokalaemia), in these patients without adrenal insufficiency. Most patients without adrenal 

insufficiency also had a tachycardia, this could be due to the diarrhoea and volume depletion that 

they had. Most of the patients had hyponatraemia. There was a non-significant difference in 

potassium levels between AI patients (generally normal) and sufficient patients who generally 

had low potassium levels.  

There is a probability that patients with adrenal insufficiency had a tendency to normal 

potassium, as a consequence of adrenal insufficiency itself or because of reduced episodes of 

diarrhoea. Our study is consistent with available literature. A study done earlier by Stefan R and 

Bornstein M D also found hyponatraemia as the most common laboratory feature.
4 

Hyponatraemia occurs in both primary and secondary adrenal insufficiency. In primary adrenal 

insufficiency, it is due to failure of mineral corticoid deficiency, while in secondary, it is due to 

inappropriate secretion of ADH.
28 

Hyperkalaemia occurs more in primary than secondary adrenal 

insufficiency. This could be due to compensatory mineralcorticoid activity in the secondary 

type.
28

 

The creatinine levels were on the higher end of the normal values for all the patients that were 

enrolled. Urea levels were on the higher side of normal for the patients with adrenal dysfunction 

compared to the entire group. This could be due to some dehydration and pre-renal renal 

dysfunction in patients with adrenal insufficiency.  

The white blood cell counts were normal for all the patients in the study. However, it is 

important to note that adrenal insufficiency presents with lymphocytosis if it is not complicated 

by immunosuppression.
28 

Anaemia was common amongst all the patients studied.  
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5.2. Limitations  

The definition of tuberculosis was from the patients’ records or directly obtained history, as the 

study did not conduct extensive investigations to diagnose tuberculosis. The other information 

obtained from the patients’ records was the history of HIV associated adrenalitis caused by 

CMV, while adrenalities caused by toxoplasmosis was not assessed. 

The utilization of 1 mcg ACTH stimulation test although more sensitive, may not have been the 

standard test for critical illness associated corticosteroid insufficiency. The 1 mcg stimulation 

test may be more sensitive but not as specific compared to the 250 mcg test. The literature was 

not clear on the significance of low cortisol levels when it comes to treatment decisions. This 

requires further research. 

The study was not able to reach the intended target sample size due to unforeseen increase in the 

cost of adrenocorticotropic hormone and time limitations. Thus, the total number of patients 

recruited was relatively small. 

The original protocol included hypotensive HIV patients with or without TB history, the 

investigator misinterpreted the protocol at implementation and enrolled only those hypotensive 

HIV patient with current or past TB. The study results may thus be generalizable only to those 

HIV-infected, hypotensive patients with current or past TB.  
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Chapter Six 

6.1. Conclusion 

A high prevalence of adrenal insufficiency was demonstrated among HIV positive patients 

admitted with hypotension and current or past tuberculosis. The diagnosis of adrenal 

insufficiency should be considered in such patients, and cortisol testing done when available. 

These results are interpreted from a small sample size and use of low-dose, rather than high-dose 

adrenocorticotropic hormone stimulation. Therefore, additional studies are warranted to confirm 

these findings.  

6.2. Recommendations 

We also recommend that the patients with HIV and tuberculosis (current/past) with suspected 

adrenal insufficiency  who do not check for cortisol levels either due to financial restrictions or 

non- availability of the cortisol tests, be treated empirically for adrenal insufficiency.  

Finaly, we recommend that corticosteroid replacement assessment be instituted after testing if we 

were able to on patients suspected to have adrenal insufficiency. These patients would benefit 

from synacthen test if it were available. This may minimize morbidity and mortality of these 

patients. 
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Appendices 


