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ABSTRACT  

Human immunodeficiency virus (HIV) infections are prevalent in Thailand. 

However, the clinical and microbiological characteristics of community-acquired 

pneumonia (CAP) in such patients are not completely clear at present. In the 

present study, we analyzed the characteristics of CAP in 191 HIV-infected 

patients (192 episodes, 130 males and 61 females, mean age 32.9 years, 

range:20-62) who had been admitted to Nakornping Hospital in northern 

Thailand between December 1996 and January 2002. The mean peripheral blood 

CD4 lymphocyte count was 68.5/mm3
 (range:0-791). The most common 

organisms detected in the blood of the subjects were as follows: Penicillium 

marneffei, 13, Salmonella spp., 5, Cryptococcus neoformans, 4,  Staphylococcus 

aureus, 3 and Rhodococcus equi, 3, and the most common organisms detected in 

sputum included Haemophilus influenzae, 38, P. marneffei, 10, Streptococcus 

pneumoniae, 10, R. equi, 9, and S. aureus, 9. Life-threatening meningitis in 5 

(cryptococcal in 3 and tuberculous in 2), pneumothorax in 2 and tuberculous 

lymphadinitis in 1 were also noted, resulting in 21 fatalities (10.9%). The mean 

peripheral blood CD4 lymphocyte count for cases in which the subject died was 

74.8/mm3
 (range:0-340). Logstic regression analysis demonstrate that high age 

(odds ratio of over 40 y.o.: 15.62) and R. equi infection (odds ratio: 8.14) are 

related to death of HIV- infected patients with CAP. The above findings indicate 

that various types of organisms, including mixed organisms, cause CAP in 

HIV-infected patients in northern Thailand, and high age and R. equi infection 



seem to be risk factor for the death. 
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INTRODUCTION 

Pulmonary infections are common complications and a major cause of mortality 

in human immunodeficiency virus (HIV) infected individuals1-3. They 

significantly reduce the quality of life and longevity, and exert a great influence 

on the cost of medical care. In countries where the majority of the population 

have access to highly active antiretroviral therapy (HAART), a dramatic decrease 

in morbidity and mortality in HIV-infected persons has already been reported4,5. 

However, Thailand has not yet achieved that status during the period of this study, 

although HAART procedures have recently initiated6. The proportion of 

HIV-infected patients continues to be high at present7, and it has been reported 

that Thailand has an estimated number of people living with HIV/AIDS of 

approximately 600,0006. Prophylaxis and the treatment of pulmonary infections 

complicating HIV-infected patients are very important in their overall 

management, but the clinical and microbiological characteristics of pulmonary 

infections among such patients have not been carefully evaluated in Thailand. 

The aim of the present clinical study was to investigate the state of 

community-acquired pneumonia (CAP) complicating HIV-infections in Thailand. 



 

METHODS  

All studies described herein were approved by the Human Ethics Review Boards 

of our institutions, and a informed consent was obtained from each subject. 

Patients. This study was performed in HIV-infected patients who had been 

admitted to Nakornping Hospital, which is major community hospital and the 

center of HIV infected patients in northern Thailand between December 1996 and 

January 2002. CAP was diagnosed by new abnormal shadow likely infiltration on 

a chest roentgenogram with at least two of the following clinical and laboratory 

findings: fever (temperature, >37.8°C), cough, the production of purulent 

sputum, dyspnea and leukocytosis (WBC count, >10,000/µL). Although a few 

patients in this study had such chronic lower respiratory tract diseases as chronic 

bronchitis or bronchiectasis, most cases did not have such underlying diseases. 

Also, no cases in this study receive HAART. Patients were excluded from the 

study when the abnormal shadow on a chest roentgenogram was due to other 

causes such as congestive heart failure, pulmonary infarction or lung cancer.  

Microbiological studies. On admission, two sets of blood cultures using 

BACTEC Plus Aerobic and BACTEC Myco/F lytic medium (Becton Dickinson 

Microbiology Systems, MD, USA) were obtained, and when good-quality 

sputum, based on the criteria of Bartlett8 was available, acid-fast staining, Gram 

staining and a sputum culture using blood agar and chocolate agar for bacteria, 

Sabouraud dextrose agar for fungi, and a Lowenstein-Jensen medium for 



mycobacterium were performed using standard methods. 

Clinical study. Serum samples were collected on admission and/or subsequently, 

to determine the CD4 lymphocyte count9 and other laboratory tests. Cases with 

CAP were analyzed for differences in age, sex, microbiological results, treatment, 

clinical outcome and complications. 

Statistical analysis. Logistic regression analysis was performed by SYSTAT 

10.2 (HULINKS Inc., Tokyo, Japan). 

 

RESULTS  

Patients characteristics. A total of 191 patients, including 130 males and 61 

females, with a mean age of 32.9 years (range:20-62), and a total of 192 episodes 

of CAP were enrolled in the present study. The mean peripheral blood CD4 

lymphocyte count was 68.5/mm3 (range:0-791).  

Microbiological results. Although approximately 10% of patients already 

received antibiotics such as penicillin before admission, blood and sputum 

culture were done in most cases. The most common organisms detected in the 

blood of the subjects were as follows: Penicillium marneffei, 13, Salmonella spp., 

5, Cryptococcus neoformans, 4, Staphylococcus aureus, 3 and Rhodococcus equi, 

3, and the most common organisms detected in the sputum were as follows: 

Haemophilus influenzae, 38, P. marneffei, 10, Streptococcus pneumoniae, 10, R. 

equi, 9, and S. aureus, 9 (Table 1). No significant organism could not be detected 

in the 161 episodes (83.9%) from blood cultures and the 115 episodes (59.9%) 



from sputum cultures. 

Complication and clinical outcome. Life-threatening meningitis in 5 

(cryptococcal in 3 and tuberculous in 2), pneumothorax in 2 and tuberculous 

lymphadinitis in 1 were noted. One hundred-fifty patients (78.1%) improved and 

could be discharged, 21 patients (10.9%) failed to improve (i.e. transfer, 

discharge against advice, escape) and 21 patients (10.9%) died. The mean 

peripheral blood CD4 lymphocyte count for cases of patients who died was 

74.8/mm3 (range:0-340) and the admission period was 1-52 (mean 12.0) days. 

The organisms isolated from cases of death were H. influenzae from the sputum, 

5, R. equi from sputum, 3, P. marneffei from sputum, 3, S. aureus from sputum, 1, 

and sputum and blood, 1, Klebsiella pneumoniae from sputum, 2, S. pneumoniae 

from sputum, 1, and blood, 1, Moraxella catarrhalis from sputum, 1, and 

Nocardia spp. from sputum, 1. 

Characteristics of CAP caused by various organisms. CAP caused by H. 

influenzae in 38 P. marneffei in 18, S. pneumoniae in 11, R. equi in 10, and S. 

aureus in 10 patients were compared (Table 2). The mean age were almost 

similar. The ratio male to female in CAP caused by S. pneumoniae seems to be 

lower, and mixed infections could occasionally be seen in each groups (data not 

shown). The mean peripheral blood CD4 lymphocyte count for CAP caused by R. 

equi (7.9) was lower than those by another kind of organisms, and the mortality 

rate of CAP caused by R. equi (30.0%) tended to be higher compared to other 

types of infections. 



Statistical analysis concerning death. Some kinds of factors were compared 

between survivor and dead cases with CAP (Table 3). The mean CD4, prevalence 

of septicemia seems to be similar between these 2 groups, but ratio male to 

female, high age and R. equi infection look higher in dead cases. Logstic 

regression analysis demonstrate that high age (odds ratio of over 40 y.o.: 15.62) 

and R. equi infection (odds ratio: 8.14) are related to death, but septicemia (odds 

ratio: 0.83) and CD4 (odds ratio of below 50.: 0.14) are not concerned with death 

in our study (Table 4). 

       

DISCUSSION 

The incidence of specific opportunistic infections in HIV-infected individuals 

vary in different countries, since the prevalence of microorganisms in a given 

environment determines the patterns of the invading pathogens. In the United 

States, disseminated Mycobacterium avium complex disease was reported to be 

the most common opportunistic infection in homosexual patients with acquired 

immunodeficiency syndrome (AIDS)10. On the other hand, in South Korea, 

tuberculosis was the most frequent opportunistic infection in HIV-infected 

subjects11. Thailand has one of the most explosive HIV/AIDS epidemics in the 

world. Penicilliosis due to P. marneffei was the third most frequent AIDS- 

defining infection after tuberculosis and cryptococcosis in northern Thailand 

prior to the introduction of HAART, and is endemic in Southeast Asia12. In our 

study, CAP caused by P. marneffei in HIV-infected patients was frequent, 



different from other countries. CAP caused by R. equi was also frequently seen in 

our study, which tended to appear in the later stages of HIV infections and was 

fatal compared to other types of infections. In fact, the CD4 count of patients 

with CAP caused by R. equi was lower than those of other types of infection and 

the mortality rate was significantly high compared to another kinds of infection 

in our study. A marked increase in the incidence of infections caused by R. equi 

has been reported since the start of the HIV epidemic in 198113,14, and the 

outcome has been reported to be fatal in 60% of HIV-infected patients and in 

28% of HIV-negative individuals15. Recent studies indicate that pulmonary 

infections caused by R .equi are not uncommon in HIV-infected patients in 

northern Thailand16. Since Chiang Mai is surrounded by many farmland in 

northern Thailand, many farmers were involved in our study. It may be one 

reason that the rate of R. equi infection as zoonosis was relatively high. In 

pulmonary nocardiosis and CAP caused by R. equi, cavitary pulmonary lesions, 

similar to pulmonary tuberculosis were noted17. Therefore, a misdiagnosis of 

pulmonary tuberculosis should be avoided by a careful examination, laboratory 

tests and a radiological work-up. Other common pathogens causing CAP in our 

study were H. influenzae, S. pneumoniae and S. aureus, and these organisms are 

similar to those reported in previous reports on non HIV-infected18,19 and 

HIV-infected patients1,2. In addition to differences in pathogenic microorganisms 

and the proportion of mixed infection between deceased cases in the present 

study and survivors, we should also recognize differences in the general 



condition of a patient and accompanying socioeconomic problems. Although 

high age was significantly related to death among HIV-infected patients with 

CAP, CD4 was not concerned with the mortality. Since the CD4 was already low 

in most patients of our study and that means most cases were already later stages 

of HIV infections, it might influence the result. Although HAART has recently 

been started7, its effect has not been fully evaluated in Thailand. In such 

situations, immunization and prophylaxis defined in a number of studies should 

be considered20-22. 

In conclusion, various types of organisms, including mixed organisms, cause 

CAP in HIV-positive patients in northern Thailand. 

 

Conflict of interests statement 

We declare that we have no conflict of interest. 

 

ACKNOWLEDGMENT  

We thank the staff of the Department of Microbiology, Faculty of Medicine, 

Chiang Mai University and Nakornping Hospital for their help in completing  

this study. We also thank Yupa Kasempitak for coordinating the completion of 

this study. 

Financial support: This study was supported by Monbusho Grant-in-Aid for 

Scientific Research (09045083), Japanese Government. 

 



 

REFERENCES  

1.  Afessa B, Green W, Chiao J, Frederick W. Pulmonary complications of HIV 

infection: autopsy findings. Chest 1998; 113: 1225-9. 

2.  Gatell JM, Marrades R, el-Ebiary M, Torres A. Severe pulmonary  

infections in AIDS patients. Semin Respir Infect 1996; 11: 119-28. 

3.  Murray JF. Pulmonary complications of HIV infection. Annu Rev Med 

1996; 47; 117-26. 

4.  Ashley EA, Johnson MA, Lipman MC. Human immunodeficiency virus  

and respiratory infection. Curr Opin Pulm Med 2000; 6: 240-5. 

5.  Abrams EJ. Opportunistic infections and other clinical manifestations of  

HIV disease in children. Pediatr Clin North Am 2000; 47: 79-108. 

6. Phanuphak P. Antiretroviral treatment in resource-poor settings: what can  

we learn from the existing programmes in Thailand? AIDS 2004; 18 Suppl 

3: S33-8. 

7.  Phanuphak P, Grayson ML, Sirivichayakul S, Suwanagool S, Ruxrungtham 

K, Hanvanich M, et al. A comparison of two dosing regimens of zidovudine 

in Thai adults with early symptomatic HIV infection. Conducting clinical 

HIV trials in South-East Asia. Aust N Z J Med 2000; 30: 11-20.  

8.  Bartlett RC. Medical Microbiology: Quality, Cost and Clinical Relevance.  

John Wiley and Sons, New York, 1974: 24-31. 

9.  Vithayasai V, Sirisanthana T, Sakonwasun C, Suvanpiyasiri C. Flow  



cytometric analysis of T-lymphocytes subsets in adult Thais. Asian Pac J  

Allergy Immunol 1997; 15: 141-6. 

10.  Jones JL, Hanson DL, Dworkin MS, Kaplan JE, Ward JW. Trends in AIDS- 

related opportunistic infections among men who have sex with men and  

among injecting drug users, 1991-1996. J Infect Dis 1998; 178: 114-20. 

11.  Oh MD, Park SW, Kim HB, Kim US, Kim NJ, Choi HJ, et al. Spectrum of 

opportunistic infections and malignancies in patients with human 

immunodeficiency virus infection in South Korea. Clin Infect Dis 1999; 29: 

1524-8. 

12.  Chariyalertsak S, Sirisanthana T, Supparatpinyo K, Nelson KE. Seasonal  

variation of disseminated Penicillium marneffei infections in northern  

Thailand: a clue to the reservoir? J Infect Dis 1996; 173: 1490-3. 

13.  Weingarten JS, Huang DY, Jackman JD Jr. Rhodococcus equi pneumonia.  

An unusual early manifestation of the acquired immunodeficiency  

syndrome (AIDS). Chest 1988; 94: 195-6. 

14.  Harvey RL, Sunstrum JC. Rhodococcus equi infection in patients with and  

without human immunodeficiency virus infection. Rev Infect Dis 1991;  

13: 139-45. 

15.  Votava M, Skalka B, Hrstkova H, Tejkalova R, Dvorska L. Review of 105  

cases of isolation of Rhodococcus equi in humans. Cas Lek Cesk 1997;  

136: 51-3. 

16.  Sirisanthana T, Supparatpinyo K. Pulmonary infection caused by  



Rhodococcus equi in patients with human immunodeficiency virus 

infection: report of 23 cases from Chaing Mai. J Infect Dis Antimicrob 

Agents 1996; 13: 95-9. 

17.  Gallant JE, Ko AH. Cavitary pulmonary lesions in patients infected with  

human immunodeficiency virus. Clin Infect Dis 1996; 22: 671-82. 

18.  Ishida T, Hashimoto T, Arita M, Ito I, Osawa M. Etiology of community- 

acquired pneumonia in hospitalized patients. A 3-year prospective study in  

Japan. Chest 1998; 114: 1588-93.  

19.  Ewig S, Torres A. Severe community-acquired pneumonia. Clin Chest  

Med 1999; 20: 575-87. 

20,  Navin TR, Rimland D, Lennox JL, Jernigan J, Cetron M, Hightower A, et al. 

Risk factors for community-acquired pneumonia among persons infected 

with human immunodeficiency virus. J Infect Dis 2000; 181: 158-64. 

21.  Supparatpinyo K, Perriens J, Nelson KE, Sirisanthana T. A controlled trial  

of itraconazole to prevent relapse of Penicillium marneffei infection in  

patients infected with the human immunodeficiency virus. N Engl J Med  

1998; 339: 1739-43. 

22. Guerrero M, Kruger S, Saitoh A, Sorvillo F, Cheng KJ, French C, et al.  

Pneumonia in HIV-infected patients: a case-control survey of factors  

involved in risk and prevention. AIDS 1999; 13: 1971-5. 

 

 

 



Table 1. Pathogens isolated from blood  and sputum from HIV-infected  subjects with community-acquired pneumonia

Penicillium marneffei

P. marneffei + R. equi

P. marneffei + C. neoformans

Salmonella spp.

Cryptococcus neoformans

11

1

1

5

3 Rhodococcus equi

Haemophilus influenzae

H. influenzae + Moraxella catarrhalis

H. influenzae + K. pneumoniae

H. influenzae + S. aureus

27

1

1

1

6

Blood culture: Sputum culture:

Cryptococcus neoformans

Staphylococcus aureus

Rodococcus equi

Pseudomonas aeruginosa

Streptococcus pneumoniae

3

3

2

2

1 Penicillium marneffei

Rhodococcus equi

R. equi+S. enteritidis

R. equi + E. coli

R. equi + P. marneffei

6

1

1

1

4

Enterobacter cloacae

Mycobacterium tuberculosis

1

1

P. marneffei + H. influenzae

P. marneffei + Cryptococcus neoformans

Streptococcus pneumoniae

P. marneffei + H. influenzae+S. pneumoniae+K. pneumoniae

2

P. marneffei + K. pneumoniae 1

1

1

4

Negative 161 (83.9%)

Streptococcus pneumoniae

S. pneumoniae + H. influenzae

S. pneumoniae + P. aeruginosa

S. pneumoniae + H. influenzae + S. aureus

S. pneumoniae + H. influenzae + S. aureus + K. pneumoniae

4

1

1

1

1

Staphylococcus. aureus

Mycobacterium tuberculosis

Escherichia coli

M. tuberculosis + S. pneumoniae

M. tuberculosis + H. influenzae

6

3

2

1

1

Pseudomonas aeruginosa

M. tuberculosis  H. influenzae

P. aeruginosa + M. catarrhalis

Nocardia spp.

Nocardia spp. + H. influenzae

1

2

1

2

1

Salmonella enteritidis

Klebsiella pneumoniae

1

1

Negative 115 (59.9%)



Rhodococcus equiPenicillium marneffei

Table 2. Comparison of characteristics among community-acquired pneumonia caused by various organisms

Streptococcus pneumoniae Staphylococcus aureusHaemophilus influenzae

Age distribution 
(mean)

21 – 42 y.o. 
(31.6)

24 – 44 y.o. 
(33.5)

(n=18) (n=10)(n=11)

23 – 38 y.o. 
(31.4)

(n=10)

25 – 35y.o. 
(29.6)

(n=38)

20 – 48y.o. 
(30.2)

Male / Female 9 / 115 / 3

Detection site

2sputum and blood 5

5 / 6

0

7 / 3

2

24 / 14

0

7

blood

sputum

others

4

4

5

1

00

10

1

*

7

1

0

0

0

38

others 5

CD4 distribution
(mean)

0 – 114 
(37.9)

0 – 21
( 7.9)

00

0 – 114 
(30.9)

0

6 – 431
( 84.5)

0

0 – 708 
(84.2)

Dead cases  (%) 3 (30.0%)3 (16.7%)

* 3 from blood and skin, 1 from skin, and 1 from sputum, blood and skin

2 (18.2%) 2 (20.0%)5 (13.2%)



Table 3. Comparison of characteristics between survivor and dead cases of
HIV-infected subjects with community-acquired pneumonia

Mean CD4

Survivor
( n = 171 )

Dead cases
( n = 21 )

67.9 74.8

Age, %

Ratio male to female 1.9 6.0

20 - 29 38.2 19.0

30 - 39

over 40

45.3

16.5

47.6

33.3

Septicemia 29 2

Rhodococcus equi infection 7 3



Table 4. Logistic regression analysis to predict death in HIV-infected subjects 
with community-acquired pneumonia

Age group (y.o.)

20-29

Odds Ratio 95% Confidence Interval

1.0 –

30-39

over 40

Rhodococcus equi infection

5.48

15.63

8.14

0.55 – 55.04

1.31 – 186.1

1.02 – 65.06

Male

Septicemia

CD4

b l 50

1.76

0.83

0 14

0.32 – 9.71

0.14 – 4.92

0 01 1 89below 50

50 - 199

over 200

0.14

0.59

1.0 –

0.01 – 1.89

0.05 – 7.49


