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Abstract 
Pneumocystis jirovecii pneumonia (PCP) continues to be the most common serious opportunistic 

infection in HIV-infected patients despite the extensive use of prophylactic measures. PCP is the short 

form for Pneumocystis pneumonia. It is a lung infection that can be life threatening. It is one of the most 

common and most serious infections associated with AIDS and arthritis disease. HIV positive people 

with CD4+ counts below 250 are at risk of developing this type of pneumonia. Empirical therapy is 

inapropriate because pathogens other than Pneumocystis jirovecii are often responsible for pulmonary 

complications and anti-Pneumocystis therapy may be prolonged and potentially toxic directly and 

indirectly. Medications that are used to treat PCP drugs like Trimethoprim-sulfamethoxazole 

(TMP/SMX, Septra or Bactrim) by mouth or by IV (given through a vein) pentamadine by IV, Dapsone 

(Avlosulfon) and trimethoprim (Proloprim) by mouth, Clindamycin and primaquine by mouth atovaquine 

(Mepron) by mouth Prednisone may also be used in combination with the above medications in severe 

cases of PCP . 

In present piece of study, the impact of different medicines against pneumocystis pneumonia (PCP) in 

clinical patients has been studies and compared under clinical observation and investigation in 102 

subjects. 
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Introduction 

Pneumocystis jirovecii pneumonia (PCP) is a life-threatening infection in 

immunocompromised Subjects. Pneumocystis pneumonia is especially seen in people with 

cancer undergoing chemotherapy, HIV/AIDS, and the applicability of medications that 

suppress the developed immune system specially.  Pneumonia is more leading infectious cause 

of death in developed countries. Among the vast diversity of respiratory pathogens, fungi 

accounted for only a small portion of community-acquired and nosocomial pneumonias [1]. 

However, fungal respiratory infections generate concern in expanding population of 

immunosuppressed patients. Symptoms of PCP concern fever, dry cough, tiredness and 

increasing shortness of breath. The cough in PCP is usually dry, especially in non-smokers. 

However, in smokers there may be sputum (phlegm) that comes with the cough [2]. The 

symptoms may appear mild at first and gradually get worse over several weeks. If PCP is 

detected early, it can usually be treated. However, if left untreated, PCP can be life threatening. 

Pneumocystis pneumonia (PCP) is an emerging infectious disease in immunocompromised 

hosts such as those with human immunodeficiency virus (HIV) infection, hematological 

malignancies, solid tumors, organ transplantations, and connective tissue diseases [3].  If you 

have these symptoms, you should see your doctor right away. Fungi may easily colonize body 

sites without producing disease or they may be a true pathogen, generating a broad variety of 

clinical syndromes. Fungal pneumonia is an infectious process in the lungs caused by one or 

more endemic or opportunistic fungi. Fungal infection occurs following the inhalation of 

spores, after the inhalation of conidia, or by the reactivation of a latent infection [4]. 

Hematogenous dissemination frequently occurs, especially in an immunocompromised host. 

There are different treatments that can be used for PCP. The choice of treatments depends in a 

person’s general health, drug allergies and the seriousness of his or her symptoms [5].  

Pneumocystis is thought to be a ubiquitous organism given the universal serologic response 

seen in humans [6-8].  
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Historically, it was thought that Pneumocystis infection was 

acquired during childhood and that PCP occurred via 

reactivation of latent infection when the host’s immune 

system was compromised. It has recently been recognized that 

de novo exposure either from the environment or from 

individuals with PCP or colonized with Pneumocystis may 

result in transmission [9]. The mechanism of transmission of 

Pneumocystis has important clinical and public health 

implications. For example, if reactivation of latent infection is 

the primary cause of PCP, there is little reason to isolate 

patients with PCP when they are in the hospital as the risk of 

person-to-person transmission would be low [10,11]. 

Alternatively, if person-to-person transmission is a key 

component of the disease process, avoidance of exposure to 

infected persons, particularly by immunocompromised 

patients, would be important. Similarly, if particular 

environmental reservoirs of Pneumocystis are detected, at-risk 

patients should be counselled to avoid those exposures [12, 13]. 

People who are less sick can be treated at home on oral 

medications; those with very serious symptoms usually 

require hospitalization and treatment by intravenous 

medications. Usually the treatment for PCP needs to be taken 

for three weeks. It may take a whole week of treatment before 

a person with PCP starts to feel better. After that, the person 

should stay on medications to prevent PCP for life. 

Medications that are used to treat PCP include: Trimethoprim-

sulfamethoxazole (TMP/SMX, Septra or Bactrim) by mouth 

or by IV (given through a vein) pentamadine by IV, Dapsone 

(Avlosulfon) and trimethoprim (Proloprim) by mouth, 

Clindamycin and primaquine by mouth atovaquine (Mepron) 

by mouth Prednisone may also be used in combination with 

the above medications in severe cases of PCP 

In present piece of study impact of different medicines on 

pneumocystis pneumonia in clinical patients has been studies 

and compared for the purpose of population dominancy 

criteria.  

 

Materials and Methods  

The present study conducted on 102 patients suffered from 

Rheumatic arthritis (RA) and getting their proper treatment 

during April to September 2016. The experimental data and 

clinical finding has been observed and collected firstly from 

the department of Pathology, Shyam Shah Medical College 

Rewa (M.P.). The collected clinical data has significantly 

compared between those subjects who developed PCP and 

those patients who have not receive trimethoprim-

sulfamethoxazole (TMP/SMX) prophylaxis. 

The data were collected and evaluated under these following 

Clinical parameters to identify risk factors for development of 

PCP, age, duration of RA, disease activity score in 28 joints 

score and (ESR) Erythrocyte Sedimentation Rate (DAS28 

ESR), coexisting pulmonary disease, diabetes mellitus (DM), 

ratio of patients who received glucocorticoid treatment, dose 

of glucocorticoid, dose of methotrexate (MTX), serum 

immunoglobulin G (IgG) and serum KL-6. Before starting 

biologic therapy, all patients underwent a bidirectional chest 

X-ray and/or chest computed tomography (CT) to identify 

coexisting pulmonary disease, including interstitial 

pneumonia, pleuritis, diffuse pan bronchiolitis, 

bronchiectasia, old tuberculosis and inflammatory nodules. 

We excluded the patients who were proven soon after the 

initiation of biologic agents to have complications due to 

either malignancy or HIV, which influence risk for PCP 

development frequently. TMP/SMX prophylaxis was begun 

when each physician considered a patient to be at relatively 

high risk for PCP based on following concern factors 

including age, dose of glucocorticoid, serum IgG level, 

coexisting pulmonary disease and complications of diabetes. 

We compared the characteristics of patients in PCP group 

were significantly compared with those in patients without 

PCP determined risk factors for PCP development. The 

sensitivity and specificity of the combination of risk factors 

were used to plan the primary prophylactic procedure, and 

that procedure was applied to patients with RA who initiated 

treatment with biologic agents starting in November 2015. 

 

Results and Discussion 

In present study to develop the prophylactic procedure, we 

evaluated to 102 patients with the rheumatoid arthritis (RA), 

who were being treated with biologic therapy (40 patients 

treated with IFX, 29 subjects treated with ETN, 17 were 

treated with adalimumab (ADA) and only 16 subjects treated 

with tocilizumab (TCZ). The studies patient population 

comprised 83 female subjects and 19 males only. It means 

(81.7%) subjects are female and (18.3%) subjects are male. 

The mean age of patients, when they received their first 

biologic agent was 58years having the age range between 14 

to 86 years It is well-known that HIV patients with a CD4+ 

cell counts less than 200 cells/mm3 are likely to develop PCP, 

and the most common identifiable risk factor for developing 

PCP in patients with autoimmune disease or malignancy is 

glucocorticoid use [14-15]. Table 1.  

 
Table 1: Comparison of baseline characteristics of two cohorts 

 

Characteristics Before treatment After treatment P-value 

Patients No. 102 31  

Females No (%) 83 (82.3%) 19 (81.3%) 0.851 

Age (years) 58.0 ± 14.3 58.9 ± 15.5 0.642 

RA duration (months) 112 ± 125 92.9 ± 119 0.037 

DAS28 score (ESR) 5.83 ± 1.24 5.45 ± 1.27 0.001 

Coexisting pulmonary disease (%) 37.7 65.8 0.001 

Diabetes mellitus (%) 12.7 9.80 0.268 

Glucocorticoids (%)b 43.2 22.9 0.001 

Methotrexate (%)c 43.2 87.9 0.002 

Dose of methotrexate (mg/wk) 8.96 ± 2.46 9.51 ± 2.51 0.007 

Serum level of IgG (mg/dl) 1590 ± 522 1600 ± 876 0.131 

Serum level of KL-6 (U/ml) 271 ± 147 250 ± 194 0.086 

 

The mean observation period was 16.6 months, started from 

initially 2 weeks to 60 months in last and 21 patients (20.1%) 

received TMP/SMX prophylaxis. A total no of 38 patients 

(37.7%) had coexisting pulmonary disease, 44 patients 
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(43.2%) received glucocorticoid therapy and the mean dose 

(±SD) of glucocorticoid (converted to the prednisolone (PSL) 

equivalent) was 4.46mg ± 3.64mg. We included not only 

active lung disease but also non active lung lesions, including 

inactive pulmonary fibrosis as coexisting pulmonary disease, 

which resulted in high ratio of patients with coexisting lung 

infection.  78.5% of patients were given MTX, treatment and 

the average dose of MTX were prescribed in patients treated 

with MTX was 8.96mg/wk.  

The mean interval between the first infusion of the biologic 

agent and the onset of PCP was 7.17 months (range, 2 weeks 

to 20 months). The mean age of patients with PCP at the start 

of biologic therapy was 69.5 years when the range taken 

between 57 to 78 years, and the mean morbidity period of RA 

for PCP patients was 76.3 months (Table 2). Coexisting 

pulmonary disease was detected in seven (77.8%) of nine 

patients. Eight patients (88.9%) who developed PCP were 

receiving glucocorticoid therapy at a mean dose (±SD) of 

8.83mg ± 14.9mg. Six (66.7%) of nine patients were given 

MTX, and average dose of MTX given to them was 

9.83mg/wk.  

 
Table 2: Baseline characteristics of the patients who developed Pneumocystis pneumonia. 

 

Patient Drugs 
Age 

(y) 
Sex 

RA 

duration 

(month) 

Treatment duration 

(months)c 

Pulmonary 

Disease 
DM 

DAS28 score 

(ESR) 

PSL 

(mg) 

KL-6 

(U/ml) 

1. IFX 71 F 72 10 - - 6.24 2.5 ND 

2. IFX 78 F 79 1 + - 6.99 1.0 178 

3. IFX 62 M 21 20 + - 7.40 2.0 893 

4. IFX 78 F 40 1 + - 8.04 8.0 398 

5. IFX 57 M 5 2 + - 3.38 0 304 

6. ETN 73 M 2 3 + - 7.20 50 366 

7. ETN 59 F 252 15 - - 5.60 1.0 224 

8. ETN 75 M 132 5 + - 6.75 5.0 624 

9. TCZ 73 M 84 8 + - 7.00 10 445 

Mean  69.5  76.3 7.2 7/9 0/9 6.51 8.83 429 

 

Average in nine patients was 6.56mg/wk. Because TMP/SMX 

is known to inhibit development of PCP almost completely 

cured, we excluded from analysis the 21 patients treated with 

prophylaxis [16-18]. We first analysed the characteristics of 

these 21 patients who were thought to be at high risk for 

development of PCP and received prophylaxis [12]. Compared 

with the other 81 patients, the mean age in their group was 

significantly older (68.9 years vs. 55.3 years) the serum level 

of IgG was significantly lower (1,496 mg/dl vs. 1,619 mg/dl) 

the dose of MTX was significantly lower (6.09mg 

vs.7.28mg); and ratios of patients treated with 

glucocorticoids, PCP complicated with coexisting pulmonary 

disease and PCP complicated with DM were significantly 

higher 53.9% vs. 40.8%, 72.3% vs. 29.1% and 21.3% 

vs.10.5%, respectively.  

The features of individuals in whom a clinical diagnosis of 

PCP was made were compared with those who had a 

confirmed diagnosis, we found that they were very similar. 

Furthermore, for nearly all those characteristics in which 

confirmed PCP group differed from non-PCP patients, the 

presumed PCP group differed as well. This concordance is not 

unexpected, since it is likely that the presence of typical PCP 

features contributed to clinical presumptive diagnosis of 

Pneumocystis infection [19-21]. Other reports and some post 

marketing surveillance studies have revealed that a low 

lymphocyte count is not a risk factor for PCP in patients with 

RA. Thus, we excluded no of lymphocytes as a risk factor 

from analysis. Post marketing surveillance of IFX revealed 

the development of PCP in RA patients treated with IFX was 

best predicted by an age of at least 65 years, dose of 

glucocorticoids (≥6 mg of PSL) and coexisting pulmonary 

disease [22-24]. However, that report was restricted to patients 

treated with IFX and did not include patients receiving other 

TNFα inhibitors or an IL-6 inhibitor. After analysing the 

patients treated with biologic therapy who developed PCP in 

this study, we found that four of nine patients had fewer than 

two of the above-mentioned risk factors. 

The number of peripheral lymphocytes at 2 weeks after 

initiation of glucocorticoid treatment, not the number at the 

initiation of treatment, was a risk factor for PCP in patients 

with rheumatic diseases [25-28]. Next, we were observed the 

clinical and laboratory records of the 102 patients who did not 

receive TMP/SMX prophylaxis. If prophylaxis were given 

only to patients with three risk factors, we would have missed 

four of nine patients with PCP (sensitivity = 55.6%, 

specificity = 94.4%). On the basis of these results, we 

assumed that patients with two or three risk factors could 

benefit from prophylaxis with TMP/SMX (sensitivity = 

77.8%, specificity = 76.1%). Assuming that TMP/SMX 

inhibits the development of PCP completely, the number 

needed to treat to prevent one case of PCP was 19.9 in the 

analysis of 102 patients. 

 

Conclusions 

The result and finding suggested that the primary 

investigation show that there are three major risk factors 

involved in the development of PCP in patients with RA 

receiving biologics. They reveal that patients with two or 

three risk factors could benefit from TMP/SMX prophylaxis 

against PCP. It means only some factors involved direct 

healing with TMP/SMK prophylaxis against PCP conditions. 

We also show the prophylactic effectiveness and safety of 

inclusion criteria. However, the number of patients was too 

low, because it is the rare disease so this prophylactic 

procedure needs to continue to be applied to further 

investigate its validity and safety.  

Pneumocystis pneumonia (PCP) is a major cause of morbidity 

and mortality among immune compromised persons, and it 

remains a leading acquired immune deficiency syndrome 

(AIDS)-defining opportunistic infection in human immune 

deficiency virus (HIV)-infected individuals throughout the 

world.  

 

 



 

~ 101 ~ 

International Journal of Fauna and Biological Studies 

References 

1. Roblot F, Godet C, Le Moal G, Garo B, Faouzi Souala 

M, et al. Analysis of underlying diseases and prognosis 

factors associated with pneumocystis carinii pneumonia 

in immunocompromised HIV-negative patients. Eur J 

Clin Microbiol Infect Dis. 2002; 21:523-531. 

2. Calderon EJ, Gutierrez Rivero S, Durand Joly I, Dei Cas 

E. Pneumocystis infection in humans: diagnosis and 

treatment. Expert Rev Anti Infect Ther. 2010; 8:683-701. 

3. Catherinot E, Lanternier F, Bougnoux ME, Lecuit M, 

Couderc LJ, et al. Pneumocystis jirovecii pneumonia. 

Infect Dis Clin North Am. 2010; 24:107-138. 

4. Yale SH, Limper AH. Pneumocystis carinii pneumonia in 

patients without acquired immunodeficiency syndrome: 

associated illness and prior corticosteroid therapy. Mayo 

Clin Proc. 1996; 71:5-13. 

5. Carmona EM, Limper AH. Update on the diagnosis and 

treatment of pneumocystis pneumonia. Ther Adv Respir 

Dis. 2011; 5:41-59. 

6. Meuwissen JH, Tauber I, Leeuwenberg AD, Beckers PJ, 

Sieben M. Parasitologic and serologic observations of 

infection with Pneumocystis in humans. J Infect. Dis. 

1977; 136:43-49. 

7. Peglow SL, et al. Serologic responses to Pneumocystis 

carinii antigens in health and disease. J Infect. Dis. 1990; 

161:296-306. 

8. Pifer LL, Hughes WT, Stagno S, Woods D. Pneumocystis 

carinii infection: evidence for high prevalence in normal 

and immunosuppressed children. Pediatrics. 1978; 61:35- 

41. 

9. Vargas SL, et al. Search for primary infection by 

Pneumocystis carinii in a cohort of normal, healthy 

infants. Clin. Infect. Dis. 2001; 32:855-861. 

10. Wakefield AE, et al. Detection of Pneumocystis carinii 

with DNA amplification. Lancet. 1990; 336:451-453. 

11. Casanova-Cardiel L, Leibowitz MJ. Presence of 

Pneumocystis carinii DNA in pond water. J Eukaryot. 

Microbiol. 1997; 44:28S. 

12. Edman JC, et al. Ribosomal RNA sequence shows 

Pneumocystis carinii to be a member of the fungi. 

Nature. 1988; 334:519-522. 

13. Gianella S, et al. Molecular evidence of interhuman 

transmission in an outbreak of Pneumocystis jirovecii 

pneumonia among renal transplant recipients. Transpl. 

Infect. Dis. 2010; 12:1-10. 

14. Gigliotti F. Host species-specific antigenic variation of a 

mannosylated surface glycoprotein of Pneumocystis 

carinii. J Infect. Dis. 1992; 165:329-336. 

15. Gigliotti F, Garvy BA, Haidaris CG, Harmsen AG. 

Recognition of Pneumocystis carinii antigens by local 

antibody-secreting cells following resolution of P. carinii 

pneumonia in mice. J Infect. Dis. 1998; 178:235-242. 

16. Gigliotti F, Haidaris CG, Wright TW, Harmsen AG. 

Passive intranasal monoclonal antibody prophylaxis 

against murine Pneumocystis carinii pneumonia. Infect. 

Immun. 2002; 70:1069-1074. 

17. Ritter ML, Pirofski L. Mycophenolate mofetil: effects on 

cellular immune subsets, infectious complications, and 

antimicrobial activity. Transpl Infect Dis. 2009; 

11(4):290-7. 

18. Abouya YL, Beaumel A, Lucas S, et al. Pneumocystis 

carinii pneumonia. An uncommon cause of death in 

African patients with acquired immunodeficiency 

syndrome. Am Rev Respir Dis. 1992; 145(3):617-20. 

19. Takabayashi K, Koike T, Kurasawa K, Yamazaki S, 

Sugiyama T, Matsumura R, et al. [Pulmonary 

opportunistic infections in patients with autoimmune 

diseases in Japanese.Nihon Naika Gakkai Zasshi. 1989; 

78:1293-1298. 

20. Takeuchi T, Tatsuki Y, Nogami Y, Ishiguro N, Tanaka 

Y, Yamanaka H, et al. Postmarketing surveillance of the 

safety profile of infliximab in 5000 Japanese patients 

with rheumatoid arthritis. Ann Rheum Dis. 2008; 67:189-

194. 

21. Yale SH, Limper AH. Pneumocystis carinii pneumonia in 

patients without acquired immunodeficiency syndrome: 

associated illness and prior corticosteroid therapy. Mayo 

Clin Proc. 1996; 71:5-13. 

22. Worth LJ, Dooley MJ, Seymour JF, Mileshkin L, Slavin 

MA, Thursky KA. An analysis of the utilisation of 

chemoprophylaxis against Pneumocystis jirovecii 

pneumonia in patients with malignancy receiving 

corticosteroid therapy at a cancer hospital. Br J Cancer. 

2005; 92:867-872. 

23. Tipirneni R, et al. Healthcare worker occupation and 

immune response to Pneumocystis jirovecii. Emerg. 

Infect. Dis. 2009; 15:1590-1597. 

24. Huang L, et al. Sulfa or sulfone prophylaxis and 

geographic region predict mutations in the Pneumocystis 

carinii ihydropteroate synthase gene. J Infect. Dis. 2000; 

182:1192-1198. 

25. Laakkonen J, Fisher RN, Case TJ. Pneumocystosis in 

wild small mammals from California. J Wildl. Dis. 2001; 

37:408-412. 

26. Qin S, et al. Simian immunodeficiency virus infection 

alters chemokine networks in lung tissues of cynomolgus 

macaques: association with Pneumocystis carinii 

infection. Am. J Pathol. 2010; 177:1274-1285. 

27. Wakefield AE, Lindley AR, Ambrose HE, Denis CM, 

Miller RF. Limited asymptomatic carriage of 

Pneumocystis jiroveci in human immunodeficiency virus-

infected patients. J Infect. Dis. 2003; 187:901-908. 

28. Wilson JW, et al. Pneumocystis jirovecii testing by real-

time polymerase chain reaction and direct examination 

among immunocompetent and immunosuppressed patient 

groups and correlation to disease specificity. Diagn. 

Microbiol. Infect. Dis. 2011; 69:145-152. 

 


