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fact, outbreaks of PCP have been documented in renal 
transplant units with molecular tracing of the fungus.[4] 
We report a cluster of PJP in our transplant unit with 
some peculiarities of presentation and treatment that 
were noted.

Materials and Methods

Our 20-bed renal transplant ward is part of a 1200-
bed multispecialty tertiary care unit. There is a renal 
transplant intensive care unit that cares for the immediate 
post-transplant patients that is isolated from the rest 
of the ward. The other 17 beds are distributed in three 
rooms. There are about 500 RTRs on follow-up. The 
renal transplant outpatient department (OPD) is about 
100 m from the ward that houses the inpatients with no 
common area. However, sampling for tacrolimus levels 
and other specialized lab tests for nephrology patients is 
at a special counter that may lead to brief admixture of 
these patients.

The diagnosis of PJP was established by microscopic 
demonstration of P. jiroveci on sputum and/or 
bronchoalveolar lavage in patients who had respiratory 
symptoms and/or radiological evidence of infection. 
Gomori methenamine silver (Grocott) stain was used to 
microscopically demonstrate P. jiroveci.
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ABSTRACT

Pneumocystis jiroveci pneumonia (PJP) is an important opportunistic infection in immunosuppressed hosts. At our center, nine 
transplant recipients developed PJP over a 4-month period. The median time from transplant was 56 months and none of them 
was on cotrimoxazole prophylaxis at the time of developing the infection. Over half had been admitted to the renal transplant 
ward for unrelated indications and contracted the infection in-hospital. Diagnosis was based on microbiological demonstration 
of P. jiroveci in sputum and/or bronchoalveolar lavage in symptomatic patients. Atypical clinical and radiological signs were 
common with poor correlation of symptoms to computed tomography findings. Cotrimoxazole therapy was effective; however, 
patients with pre-existing graft dysfunction developed hyperkalemia commonly (50%). Alternative treatment with clindamycin 
and primaquine combination was equally effective. Early diagnosis and prompt treatment resulted in low mortality rate (11%). 
The outbreak was halted after universal use of cotrimoxazole prophylaxis to all patients admitted to the renal transplant ward. 
We report the first ever outbreak of PJP in Indian renal transplant recipients with possible inter‑human transmission of infection 
in admitted patients.
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Introduction

Pneumocystis jiroveci  infection causes a severe 
opportunistic pneumonia in renal transplant recipients 
(RTRs). Cotrimoxazole prophylaxis is routinely 
recommended after renal transplant for 6-12 months and 
hence, P. jiroveci pneumonia (PJP) is rarely encountered 
in the early transplant period.[1] It was initially believed 
that the activation of latent Pneumocystis fungus in 
the lungs was responsible for most cases. The current 
thinking, however, is that most cases of Pneumocystis 
infections are due to a de novo acquisition of infection 
by inter-human airborne transmission of infection.[2,3] In 
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Results

During the period from January to April 2013, out of 
the 13 RTRs suspected based on clinical and radiological 
grounds, nine were diagnosed to have PJP. The median 
age of the patients was 39 (range 28-53) years; the 
median time from transplant being 56 (range 13-128) 
months. The practice at our center is to give cotrimoxazole 
prophylaxis for the first 6 months; hence none of these 
patients were on any form of PJP prophylaxis.

In the entire year 2012, there had been only two cases 
of PJP hence occurrence of nine cases over 3 months 
in early 2013 constituted an epidemic. Our index 
patient was admitted on 19 January 2013 with fever 
and dry cough. Amongst the other eight patients, 
five of them were admitted for indications other than 
clinical suspicion of a respiratory infection such as 
graft dysfunction, evaluation of solitary pulmonary 
nodule (histoplasmosis on histopathology), weight loss 
for investigation (military tuberculosis), urinary tract 
infection and malaria. These five patients developed 
fever and cough in hospital starting 2-13 days after 
admission and investigations revealed evidence of PJP. 
The other three patients had recently visited nephrology 
OPD at least once in 2 weeks prior to admission. 

They, however, were admitted with symptoms of fever 
and cough. Surely, at least 55% of our patients had 
nosocomially acquired the infection. The other patients 
may have acquired the infection in the community 
or during the brief encounters at the common blood 
sampling stations for RTRs.

The patient details are as shown in Table 1. All patients 
were symptomatic with fever and cough. Only three of 
the nine patients had hypoxemia and only one patient 
required mechanical ventilation. Five out of nine (56%) 
of our patients had respiratory signs demonstrable in the 
form of crackles or wheeze. The majority (67%) did not 
desaturate on pulse oximetry despite a 6 min walk test 
although they were symptomatic with fever and cough.

The details of immunosuppression and past rejections 
are as shown in Table 2. Over half the cases had a past 
history of acute rejection (5/9 cases) and biopsy proven 
interstitial fibrosis/tubular atrophy had been documented 
in the nine majority of patients (7/9 cases). No specific 
correlation could be drawn of PJP incidence with the 
immunosuppressive protocol used. Other associated 
conditions documented were hepatitis C infection 
(5/9 cases) and new onset diabetes after transplant 
(NODAT) (4/9 cases).

Table 1: Demographics, clinical characteristics, treatment and outcome of Pneumocystis jiroveci pneumonia patients
Age Sex Time since 

transplant 
(months)

Serum 
creatinine 

(mg/dl)

Indication for 
admission

Respiratory 
symptoms

Hypoxemia CT chest Treatment Outcome

30 M 128 2.5‑3.0 Chronic dry cough, 
fever, acute otitis 
media

Dry cough No Widespread B/L 
patchy GGOs

Cotrimoxazole 
improved

Improved

38 M 60 1.9‑2.0 Acute graft 
dysfunction

Hemoptysis Delayed, 
invasive 
ventilation

B/L GGOs Cotrimoxazole 
changed to 
clindamycin+primaquin

Hyperkalemia 
expired

36 M 14 1.6‑1.8 Fever, cough, 
dyspnea

Prod cough Early, 
supplemental
Oxygen

Patchy B/L 
GGOs (R>L)

Cotrimoxazole 
changed to 
clindamycin+primaquin

Hyperkalemia
Residual 
restrictive 
lung defect

53 F 72 1.6‑1.9 Fever, dyspnea Dyspnea Early, NIV B/L diffuse 
GGOs‑all lobes

Cotrimoxazole 
changed to 
clindamycin+primaquin

Hyperkalemia 
improved

30 M 120 2.5‑3.0 Fever, dysuria, UTI, 
urine C/S‑sterile

Dry cough No Small patchy 
GGOs in RUL/RML

Cotrimoxazole Improved

58 M 104 1.6‑1.7 Fever, dry cough
UTI, urine C/S‑
Klabseilla, CMV 
infection

Dry cough No GGOs in RML Meropenem, 
cotrimoxazole, 
valganciclovir

Improved

28 M 24 3.2‑3.4 Solitary pulmonary 
nodule excision 
(histoplasmosis)

Nil No B/L patchy GGOs 
in all lobes

Cotrimoxazole 
changed to 
clindamycin+primaquin 

Hyperkalemia 
improved

46 F 56 1.7‑2.0 Fever, cough Prod cough No GGOs B/L UL Cotrimoxazole Improved
39 M 18 1.2‑1.3 UTI Nil No B/L miliary 

shadows
ATT, 
clindamycin+primaquin

Improved

46 M 13 1.2‑1.3 Malaria Dyspnea No Normal Chloroquine, 
cotrimoxazole

Improved

M: Male, F: Female, UTI: Urinary tract infection, C/S: Culture sensitivity, CMV: Cytomegalovirus, NIV: Non‑invasive ventilation, B/L: Bilateral, UL: Upper lobe, 
RML: Right middle lobe, GGOs: Ground glass opacities, ATT: Antitubercular treatment, CT: Computed tomography, RUL: Right upper lobe
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The radiological picture was highly varied resulting in 
delay of the diagnosis. Five out of nine (55%) of our 
patients had bilateral ground glass opacities classical of 
PJP. However, three had small localized infiltration with 
minimal ground glass discernable around the infiltrate. 
One had a completely normal computed tomography 
(CT) chest and another had military mottling on chest 
radiography as well as CT chest.

All patients were treated with cotrimoxazole (trimethoprim 
15-20 mg/kg) initially, with additional use of steroids 
(prednisolone 1 mg/kg in two divided doses for 5 days 
followed by taper over a fortnight) in patients with 
hypoxemia (paO2 <70 mm Hg or the alveolar-arterial 
gradient	>35	mm	of	Hg).	Suitable	renal	dose	modification	
for patients with epidermal growth factor receptor (eGFR) 
<30 ml/min was indicated in a third of our patients. 
Nearly 44% of our patients did not tolerate cotrimoxazole 
therapy warranting change of treatment to a combination 
of clindamycin and primaquine. The common causes of 
change of treatment were hyperkalemia and worsening 
of renal function with one patient requiring hemodialysis 
temporarily. The combination of clindamycin and 
primaquine was well-tolerated and proved to be effective 
in these patients. Majority of patients (8/9, 89%) 
recovered while only one patient who went on mechanical 
ventilation expired of ventilator associated pneumonia 
with sepsis.

Discussion

PJP is an opportunistic fungal infection that occurs in 
6% of RTRs if no prophylaxis is given to them.[5] The 
risk factors for PJP in RTRs are the number and type 
of acute rejections, cytomegalovirus infection, other 
immunomodulating co-infections such as tuberculosis, 
hepatitis C and the use of potent immunosuppressive 
agents.[6] A trend toward a higher incidence with 

occasional failure of prophylaxis has been reported, 
especially when heavy immunosuppression is used.[7,8] 
Our study also showed an association with past acute 
rejection (56%), hepatitis C (56%) and NODAT in 44% 
cases.

We encountered nine cases of PJP in patients the majority 
of whom were admitted to the renal transplant ward for 
unrelated causes. The older school of thought was that 
P. jiroveci is a harmless commensal that causes opportunistic 
infection in the immunocompromised host. Molecular 
evidence for inter-human transmission of PJP in RTRs 
with colonized patients as human reservoirs has been 
demonstrated elegantly by deoxyribonucleic acid (DNA) 
based studies sequencing of the genotype of Pneumocystis 
isolated.[9] Colonization of Pneumocystis in RTRs has 
been recently described that can result in outbreaks of 
infection.[10] We have not done DNA sequencing of the 
Pneumocystis isolated. The circumstantial evidence of 
patients admitted for disparate indications developing 
symptoms and sign of PJP in hospital that was confirmed 
further by microbiological and radiological means is 
ample evidence for nosocomial spread. The outbreak was 
halted effectively by the universal use of cotrimoxazole 
prophylaxis to all patients admitted to the renal transplant 
ward irrespective of their duration post-transplant. The 
possibility of colonization in other asymptomatic patients 
that perpetuated the outbreak is a distinct possibility that 
cannot be ruled out.

The median time from transplantation to the 
development of disease was 56 months in our 
study. Varying time frame of occurrence (median 17 
months, range 3-148 months) of infection have been 
documented.[11] Timing of PJP in RTRs is dependent 
on duration of prophylaxis used post-transplant and 
the hike in immunosuppression related to use of 
anti-rejection therapy; immunomodulatory infections 
playing contributory roles.[6] Our patients had widely 
varying time from transplant (range 13-128 months) 
possibly because it was related to a nosocomial outbreak 
largely with other factors not being important.

There are other clinical vignettes in the diagnosis and 
management of PJP that we learnt as the outbreak 
unfolded. Majority of our patients were symptomatic 
with fever and cough; however, dyspnea was encountered 
in only a fifth of our patients. The 6 min walk test was 
negative in the majority (77%) of our patients. This 
is in contrast to the reports of more fulminant clinical 
presentation of PJP in the non-human immunodeficiency 
virus setting.[12] This could be possibly because these 
were admitted patients who were picked up very early in 
their course and hence the disease had not progressed. 

Table 2: Predisposing risk factors to Pneumocystis 
jiroveci pneumonia
Patient Immunosuppression Rejections IFTA Viral 

markers
NODAT

1 MMF/Pred None + Hepatitis C −
2 Everolimus/MMF/Pred ACR + Hepatitis C +
3 Tacrolimus/MMF/Pred AMR + Negative +
4 Tacrolimus/MMF/Pred ‑ + Negative +
5 MMF/Pred ACR + Hepatitis C +
6 Tacrolimus/MMF/Pred ACR + Negative −
7 Everolimus/MMF/Pred ‑ + Hepatitis C −
8 Cyclosprine/ 

MMF/Pred
‑ − Hepatitis C −

9 Tacrolimus/MMF/Pred ACR (DGF) − ‑ −
MMF: Mycophenolate mofetil, Pred: Prednisolone, ACR: Acute cellular 
rejection, AMR: Acute antibody mediated rejection, DGF: Delayed graft 
function,	IF/TA:	Interstitial	fibrosis	tubular	atrophy,	NODAT:	New	onset	diabetes	
after transplant
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Atypical radiological signs were the rule with a small 
localized patch of consolidation with surrounding 
ground-glassing being seen in a third of our cases. One 
patient had a completely normal CT scan, although he 
was symptomatic with breathlessness and improved 
after cotrimoxazole with prednisolone. Another patient 
admitted for evaluation of solitary pulmonary nodule 
underwent resection of the nodule in the right upper lobe 
that revealed histoplasmosis on histopathology. A repeat 
CT scan to assess the post-operative status revealed 
that he had developed extensive bilateral ground glass 
opacities; remarkably, the patient was completely 
asymptomatic. Similar widely varying radiological 
picture has been described.[12] A high index of suspicion, 
good microbiological support, early bronchoscopy 
coupled with high-resolution computed tomography 
chest are the cornerstones to pick up cases early.

We encountered hyperkalemia as a troublesome 
side-effect of cotrimoxazole therapy in nearly half of 
our patients. Hyperkalemia in these patients can be 
attributed to the tubular effects of trimethoprim. All 
these patients had pre-existing graft dysfunction with 
serum	creatinine	>1.8	mg/dl	(mean	eGFR	36	ml/min).	
Hyperkalemia has been reported with cotrimoxazole 
use, although, surprisingly there are few reports of this 
side-effect in the setting of renal transplant.[13,14] In those 
patients who were converted from cotrimoxazole because 
of hyperkalemia and/or worsening of graft dysfunction, 
the combination of clindamycin and primaquine was 
found to be effective. Mortality around 50% has been 
documented in many studies for PJP in RTRs, whereas 
we had only one fatality (1/9).[15,16] Since our patients 
were under direct observation when they developed 
symptoms in-hospital, early institution of treatment, 
possibly resulted in the low mortality.

Conclusions

Nephrologists need to be alert to the possibility of PJP 
outbreaks due to nosocomial transmission in renal 
transplant center. A high index of suspicion is needed to 
pick up cases early in view of atypical clinical presentation. 
Prompt radiological investigations coupled with meticulous 
microbiological examination can result in early diagnosis. 
Early and effective treatment can give gratifying results. 
Hyperkalemia is a common side-effect of the trimethoprim 
component of cotrimoxazole when used in the anti PJP 
doses, especially in the presence of graft dysfunction. 
Nosocomial outbreak can be halted by instituting universal 
cotrimoxazole prophylaxis to all admitted patients 
irrespective of the post-transplant period.
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