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Background: The effect of human immunodeficiency virus (HIV) status on the evolution of 

community acquired pneumonia (CAP) is still controversial. There are controversies regarding 

antibiotic treatment outcome of CAP in HIV infected children. Objective: The aim of this study was 

to investigate possible differences in hospital outcomes, with compared the outcome of the treatment 

in severe CAP among HIV infected and HIV uninfected children which had an empiric antibiotic 

therapy. Methods: A case control study of 80 patients with severe CAP in Department of Child 

Health, Sanglah General Hospital, Bali-Indonesia. We evaluated clinical features for seeing the 

effectiveness of the antibiotic therapy according to Department of Child Health, Sanglah General 

Hospital’s clinical pathway for severe pneumonia between HIV infected and HIV uninfected patients. 

Results: 58% patients in failure treatment and 45% patients in favorable treatment were HIV infected. 

There were similar characteristics from both groups, except malnutrition condition was statistically 

significant contribute the outcome (OR 2.87 (95% CI 1.098 to 7.500, p= 0.031). There was no 

significantly statistic difference of the outcome in HIV infected as compared to HIV uninfected 

patients with severe CAP (OR 1.65 (95% CI 0.683 to 4.002, p= 0.263). Conclusion: HIV infection 

was not gave an effect on the outcome of severe CAP patients which had an antibiotic therapy based 

on Department of Child Health, Sanglah General Hospital’s clinical pathway for severe pneumonia. 
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INTRODUCTION 

Pneumonia is the infections causing the largest 

proportion of deaths, and there has been no 

reduction in mortality rates associated with these 

infections in recent decades. Community Acquired 

Pneumonia (CAP) is a common cause of morbidity 

and mortality in developing countries.
1-3

The 

magnitude of this problem has been exacerbated by 

the current Human Immunodeficiency Virus (HIV) 

epidemic in developing countries, because 

pneumonia has emerged as one of the most 

common causes of illness, hospitalization, and 

mortality in HIV-infected children.
4
The increase 

prevalence of HIV in children in developing 

country contributes to the increase of CAP 

prevalence.
5
 There are controversies regarding  

treatment outcome of CAP in HIV infected 

children. For instance, some studies shown that 

HIV infection negatively leads to fatal outcome in 

patients with CAP is still uncertain, 
1,3,5,6

 justifying  
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at times the exclusion of HIV patients from trials on 

CAP.
7
 In spite of the proven efficacy of empirical 

antibiotic treatment on CAP in people with HIV,
8-10

 

the management of the condition in Social Security 

Administration (SSA) is still compromised by the 

lack of bacteriological investigations. Moreover, the 

fear of pejorative evolution often leads to frequent 

hospitalization of CAP patients with HIV, even in 

the absence of classical clinical signs of severity of 

the disease.
10

The incidence of treatment failure in 

CAP has been estimated to be 11% and the 

generally accepted period of time considered for 

failure is 72 hours. 
7 

The independent risk factors of treatment 

failure associated were multi-lobar CAP, cavitation 

on chest radiograph, pleural effusion, HIV status 

and  liver disease.
7
In last study, the effects of HIV 

infection of CAP 15 years ago, reported frequent 

bacteremia in patients with HIV.
1
 In the context of 

the growing population of individuals with HIV 

infection in SSA in general, the current report aims 

to update the knowledge on the potential effects of 

HIV infection on CAP by investigating differences 

if any in the clinical presentation and in hospital 

outcomes of CAP patients with and without HIV 

infection children. Although many epidemiological 

and prognostic studies of CAP have been published, 

there is very little information about outcome from 
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antibiotic treatment in CAP especially in children 

with HIV infected. Studies are needed to identify 

patients for evaluating the treatmentand to design 

strategies or plan specific health care and/or 

treatment for these patients. Moreover, treatment 

failure increases the need for microbiological and 

diagnostic tests with the resulting longer hospital 

stay and increased costs. The aim of this study was 

to investigate possible differences in hospital 

outcomes, with compared the clinical response in 

severe CAP among children with HIV infected and 

HIV uninfected children which had an empiric 

antibiotic therapy. 

 
METHODS 

This study was a case control study in 

Department of Child Health, Medical School, 

Udayana University, Sanglah General Hospital, 

Bali-Indonesia. Recruitment for this study was 

restricted to patients aged between a month until 12 

years old, with retrospective data from medical 

record of all children whose diagnosed severe CAP 

with HIV infected and HIV uninfected during 

January 2011 until June 2013. Patient with data 

from the medical record did not complete, patient 

with danger signs of very severe pneumonia, severe 

malnutrition, chronic cardiopulmonary conditions, 

asthma, or penicillin allergies, patient did not 

finished the therapy for leaving hospital with their 

own will, children are referred patient from other 

hospital, and have been hospitalized in 14 days 

before admitted were excluded. 

The subject of this study was recruited by 

applying consecutive sampling. The samples are 

those who fulfilled the inclusion criteria. For all 

eligible patients, data of age, sex, admission date, 

results of HIV status and diagnosis were taking 

from medical record. Biological data recorded, 

included the complete blood count, blood culture, 

C-reactive protein, history of HIV rapid test results. 

We put the severe CAP with failure treatment in 

case group and the severe CAP with favourable 

treatment as a control group. The evolution data 

included clinical signs and symptoms included the 

cough, fever, tachypnoethose relating to treatment 

failure at day three following inception, treatment 

success.
10

Wedivided subject into two groups, CAP 

with favorable treatment and CAP with failure 

treatment. The study protocol was approved by the 

institutional board of the Department of Child 

Health, School of Medicine, Udayana University 

Sanglah Hospital, Bali-Indonesia. 

All the patients data of age, sex, admission 

date, a clinical examination, nutritional status, chest 

X-ray, biological workup comprising a complete 

blood count, blood culture, C-reactive protein, and 

HIV status. Severe CAP was diagnosed by 

pediatrician from clinical signs and symptoms 

included a cough, fever (with fever defined as a 

temperature ≥38°C) and tachypnoe to World Health 

Organization (WHO) defined.
7 

Nutrition status was 

defines to World Health Organization (WHO) 

Anthrocriteria for well nourish was a weight for 

height between -2SD until +2SD and malnutrition 

was a weight for height less the same -2SD.
8
 

Anemia defines with hemoglobin count less than 

10g/dL for children age under 1 year, less than 11 

g/dL for children 1-6 years old, and less than 12 

g/dL for children age more than ^ years old 

according to WHO. Leucosytosis defines with 

leucosyt more than 12x10
3
/µL, trombositopenia 

defines with trombosit less than 150x10
3
/µL, CRP 

increased defines with CRP more than 5 mg/L. 

Upon admission to this hospital, routine evaluation 

of patients suspected of having severe CAP 

received included biological workup comprising a 

complete blood count, C-reactive protein and 

bacteriological investigations to isolate the 

microbial etiology were done in Sanglah Hospital 

Laboratory. Chest X-rays was taken and read by 

Sanglah Hospital radiologist.HIV infected patient 

was already diagnosed by pediatrician from positive 

rapid test history. On admission to the hospital, 

patients were treated with antibiotics empirically 

and treatment was based on Department of Child 

Health, Sanglah General Hospital’s clinical 

pathway for severe pneumonia. Treatment failure 

on the third day was based on the no abatement of 

the fever and worsening of chest signs, favorable 

response to treatment at this same time point was 

defined by the regression of lower respiratory tract 

infection signs and particularly thermal 

defervescence or body temperature normalization.
10

 

 

Statistical Analysis 

Data were analyzed using supported computer 

program. Group comparison was assesed used 

Pearson χ2 and the odds ratio with a 95% 

confidence interval was calculated. We used a p 

value <0.05 to statistically significant results. 

 

RESULTS 

A total of 93 children with severe CAP were 

entered into the study, of these, 6children with 

severe malnutrition, 2 children were did not 

finished the therapy for leaving hospital with their 

own will and 5 children are referred patient from 

other hospital. Therefore 80children with severe 

CAP were enrolled in this study. The main 

demographic characteristics were summarized in 

Table 1. Among them 40 were severe CAP with 

favorable treatment. The medianage of patients was 

8.5 (IQR 13) month in a severe CAP with favorable 

treatment group and 19 (IQR 21) months in failure 

treatment groups. C-reactive protein in the severe 

CAP with favorable treatment group were lower 

than failure treatment patients, 17.1 (IQR 11.6) and 

25.3 (IQR 25.5), respectively.  In contrast, the 

leucocytes count and hemoglobin in favorable 
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treatment group were higher than those in failure 

treatment group 

Table 1 

Characteristics of subjects in severe CAP with 

failure and favorable treatment 

 

The pathogens involved which etiologic 

diagnosis could be made within 5 up to 7 days are 

listed in Table 1. Positive blood culture was higher 

in group severe CAP with failure treatment. 

Staphylococcus Aureus was the most frequently 

isolated pathogen, followed by Staphylococcus 

epidermidys and Pseudomonas aeruginosa. 

Multivariate logistic regression analysis was carried 

out after adjustment of gender, hemoglobin, 

trombosit, leucosyte count and CRP, we found no 

statictically of mortality between two groups. We 

found that malnutrition condition was significant 

statistically of failure treatment on CAP in HIV 

patients shown in Table 2 (OR 2.87 (95% CI 1.098 

to 7.500, p= 0.031). 

 

DISCUSSION 

In this study we demonstrated HIV infection 

and HIV uninfected among hospitalized child 

patients with CAP. A high HIV seroprevalence 

among patients with acute respiratory illness was 

already reported in Burundi (54%) and Tanzania 

(74%). These data indicate a high HIV 

seroprevalence rate among the general population 

of the other countries in Central and East 

Africa.
11,12

 The CD4 lymphocyte counts of the HIV 

infected patients in this study were almost equally 

distributed less than 32%, whereas they were 

clustered in the group with CD4 less than 20%  in a 

previous study of US patients.
10 

 

Table 2 

Multivariate analysis of variable contributing to 

failure treatment of severe CAP 

 

There were 23 (58%) HIV infected patients and 17 

(42%) HIV uninfected patients with failure 

treatment and 18 (45%) HIV infected patients and 

22 (55%) HIV uninfected with favorable treatment 

were in severe CAP. Not significantly rate of 

treatment failure was recorded in HIV infected as 

compared to HIV uninfected patients hospitalized 

with severe CAP (OR 1.65 (95% CI 0.683 to 

4.002), P 0.263) shown in Table 3. 

 

Table 3 

Association between HIV status and the outcome to 

antibiotic therapy among children with clinical 

response severe CAP 

HIV status 

 

Clinical response of 

Severe CAP (n =40) 
OR 

95% 

CI 
p 

failure 

treatment 

favorable 

treatment 

infected,  
n (%) 

23 (58) 18 (45) 1.65 0.683 
to 

4.002 

0.263 

uninfected, 
n (%) 

17 (42) 22 (55)    

 

Among bacterial pathogens identified in HIV 

infected patients, we found not only Staphylo 

coccus aureus, but also Pseudomonasaeruginosa, 

although only a few of these strains had been 

identified as pathogens in previous studies in 

Africa.
9,10

 Distribution of bacterial etiology for 

CAP among HIV infected persons were similar to 

those in the US.
9
The mean CD4 counts among HIV 

infected patients with CAP due to S. aureuswere 

much lower than those due to major bacterial 

pathogens such as S.pneumonia and s. epidermidys. 

These data support the view that S. aureusis a 

causative pathogen of pneumonia in HIV infected 

persons with an advanced stage of 

immunosuppressant.  

Recent studies indicated the successful 

treatment by shortterm intravenous beta lactam 

antibiotics prior to an oral switch for hospitalized 

patient with uncomplicated CAP.
10

 In India, 

Characteristics Severe CAP 
with 

failure 

treatment 
(n = 

40) 

Severe CAP 
with 

favorable 

treatment 
(n = 

40) 

Sex,n (%)   

Boys 25(63) 21(53) 

Age, median (IQR) months 8.5 (13) 19 (21) 

Nutrition,n (%)   

Well-nourished 13(33) 24(60) 

Malnutrition 27(68) 16(40) 

Hematologic features   

Leucocytes count, 

mean (SD) mm3 

14.82 (6.6) 15.23 (4.7) 

Hemoglobin, mean 

(SD) g/dL 

10.2 (1.6) 10.74 (1.8) 

Platelet count, mean 
(SD) mm3 

356.48 
(127.4) 

345.05 
(125.1) 

C-Reactive Protein, 

median,(IQR) mg/L 

25.3 (25.5) 17.1 (11.6) 

Blood Culture, n (%)   

Staphylococcus 

aureus 

7 (18) 4 (10) 

Pseudomonas 

aeruginosa 

Staphylococcus 
epidermidys 

2(5) 

3 (8) 

- 

1(3) 

Characteristics OR 95%CI P value 

Boys 0.654 0.249 to 
1.718 

0.389 

Malnutrition 2.87 1.098 to 

7.500 

0.031 

Anemia 1.043 0.304 to 
3.577 

0.578 

Trombositopenia 0.733 0.042 to 

12.788 

0.831 

Leucosytosis 0.931 0.191 to 

4.547 

0.931 

CRP Increased 0.278 0.016 to 
4.703 

0.375 
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investigators reported that all patients with CAP 

responded to one week of intravenous penicillin 

followed by oral antibiotics, with total therapy 

duration of 10 days. No study, however, has 

evaluated the usefulness of short term 

intravenousempirical antibiotic therapy for CAP in 

HIV infected individuals, especially in developing 

countries. In this study, nosignificantly rate of 

treatment intravenous empirical antibiotics failure 

was recorded in HIV infected as compared to HIV 

uninfected patients hospitalized with severe CAP. 

The present data support the usefulness of short 

term intravenousempirical antibiotic therapy for 

patients with severe CAP both in HIV infected and 

HIV uninfected patients. Treatment failures in cases 

of severe CAP maybe due to penicillin-resistant 

bacteria pathogens and due to unknown etiology, 

especially in HIV infected patients, indicate that 

careful etiologic diagnosis and targeted 

antimicrobial treatment is important. Further 

investigation of diagnostic etiologies and clinical 

effectiveness of short term intravenous empirical 

antibiotic therapy prior to an oral switch is required 

in order to provide proper guidelines for treatment 

of CAP in developing countries where HIV 

infection is common. 

Human immunodeficiency virus, opportunistic 

infection, and nutrition are intimately linked. HIV 

infection can lead to malnutrition, while poor diet 

can in turn speed the infection’s progress and 

favorable treatment.
11 

In our study, in multivariate 

analyzed we found that malnutrition contribute the 

outcome on severe CAP in HIV patients. 

Some limitations of this study was absence of 

history every patient of antibiotics therapy, ARV 

used and HIV viral load. Clinical features follow up 

for the entire HIV infected patient and HIV 

uninfected whose being hospitalized with severe 

CAP maybe needed for the next research.  

In conclusion, HIV infection was not gave an 

effect on the outcome of severe CAP patients which 

had an antibiotic therapy based on Department of 

Child Health, Sanglah Hospital’s clinical pathway 

for severe pneumonia. 

 

REFERENCES 

1. Koulla S., Kuaban C., Belec L. Acute 

community-acquired bacterial pneumonia in 

Human Immunodeficiency Virus (HIV) infected 

and non HIV infected adult patients in 

Cameroon: aetiology and outcome. Tuber Lung 

Dis.1996; 77:47–51. 

2. Benito N., Moreno A., Miro MJ., Torres A. 

Pulmonary infections in HIV infected patients: 

an update in the 21st century. ERJ Express. 

2011. doi:10.1183/09031936.00200210. 

3. Christensen D., Feldman C., Rossi P., Marrie T., 

Blasi F. Community acquired pneumonia 

organization investigators HIV infection does 

not influence clinical outcomes in hospitalized 

patients with bacterial community acquired 

pneumonia: results from the CAPO international 

cohort study. Clin Infect Dis.2005; 15:554–6. 

4. Van der Eerden M., Vlaspolder F., De Graaff 

CS., Groot T., Bronsveld W., Jansen M., et al. 

Comparison between pathogen directed 

antibiotic treatment and empirical broad 

spectrum antibiotic treatment in patients with 

community acquired pneumonia: a prospective 

randomised study. Thorax.2005; 60:672–768. 

5. Malinis M., Myers J., Bordon J., Peyrani P., 

Kapoor R. Clinical outcomes of HIV infected 

patients hospitalized with bacterial community 

acquired pneumonia. Int J Infect Dis.2010; 

14:e22–7. 

 6. Kamanfu G., Mlika CN., Girard M., Nimubona 

S., Mpfizu B. Pulmonary complications of 

human immunodeficiency virus infection in 

Bujumbura, Burundi. AmRev Respir Dis.1993; 

147:658–63. 

7. Daley L., Mugusi F., Chen L., Schmidt DM., 

Small PM. Pulmonary complication of HIV 

infection in Dar es Salaam, Tanzania. Role of 

bronchoscopy and bronchoalveolar  lavage. Am 

J RespirCrit Care Med.1996; 154:105–10. 

8. Hirschtick RE., Glassroth J., Jordan 

MC.,Wilcosky TC., Wallace JM. Bacterial 

pneumonia in persons infected with the human 

immunodeficiency virus. Pulmonary 

complications of HIV infection study group. N 

Engl J Med.1995; 333:845–51. 

9. Mundy LM., Auwaerter PG., Oldach D., Warner 

ML., Burton A. Community acquired 

pneumonia: impact of immune status. Am J 

RespirCrit Care Med.1995; 152:1309–15. 

10. Siegel RE., Halpern NA., Almenoff PL., Lee A., 

Cashin R. A prospective randomized study of 

inpatient intravenous. Antibiotics for 

community acquired pneumonia. The optimal 

duration of therapy.Chest.1996; 110:965–71. 

11. Batterham MJ. Investigating heterogeneity in 

studies of resting energy expenditure in persons 

with HIV/AIDS: a meta analysis. Am J Clin 

Nutr. 2005; 81:1-12. 

 

 

 

          

        

 
This work is licensed under 

a Creative Commons Attribution 

 
 

http://www.ncbi.nlm.nih.gov/pubmed/15755842
http://www.ncbi.nlm.nih.gov/pubmed/15755842
http://www.ncbi.nlm.nih.gov/pubmed/15755842

