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Patients undergoing solid organ transplantation (SOT) are

at risk for opportunistic infections. Prophylaxis with tri-

methoprim–sulfamethoxazole (TMP-SMX) has been

widely used after SOT for the prevention of opportunistic

infections, including Pneumocystis jirovecii (PCP). The

drug has the added benefit of preventing infections with

Toxoplasma gondii, Isospora belli, Cyclospora cayetan-

ensis, Nocardia sp., Listeria sp., and many bacterial

pathogens that may cause urinary, gastrointestinal, and

respiratory infections [1].

The recommended duration of TMP-SMX prophylaxis

varies among centers that perform transplant operations

and is dependent upon the type of organ transplanted,

perceived degree of immunosuppression, episodes of

rejection, and history of any prior opportunistic infections.

Most centers administer TMP-SMX prophylaxis after

renal transplantation for a period of 3–6 months [1].

Lifelong prophylaxis is recommended at many centers after

heart, liver, and lung transplantation [2].

The recommendations of the American Society of

Transplantation (AST) are for PCP prophylaxis to be

administered after SOT in centers having a prevalence of

3–5 % for 6–12 months post-transplantation. In patients

with lung, small bowel transplants or those with prior PCP

or chronic cytomegalovirus (CMV) disease, lifelong pro-

phylaxis may be indicated [3].

Heart transplant recipients who are at high risk for dis-

seminated toxoplasmosis (donor seropositive and recipient

seronegative) receive prophylaxis such as pyrimethamine–

sulfadiazine instead of TMP-SMX for the first 6 months

[4].

We briefly present two cases of renal transplant recipi-

ents who received the ‘‘recommended duration of pro-

phylaxis’’ but developed PCP and central nervous system

(CNS) toxoplasmosis, respectively, after their TMP-SMX

treatment was discontinued.

A 43-year-old Hispanic woman who had end-stage renal

disease secondary to hypertension had undergone living

related donor renal transplantation 13 months prior to

presentation. The patient received antithymocyte globulin

(ATG) induction prior to the transplant. Three months after

transplant, the patient was treated for an episode of acute

rejection with solumedrol 500 mg intravenously for three

doses. The patient received TMP-SMX for 6 months after

transplant.

The patient presented to our institution with a 1-month

history of dry cough and dyspnea. A 7-day course of

levofloxacin had not led to improvement. There were no

fevers, chills, or hemoptysis. A review of her other systems

was unremarkable. Physical examination was significant

for coarse crackles in both lung bases. A computed

tomography (CT) scan of the chest without contrast

revealed bilateral interstitial opacities.

At the time of presentation, the patient was receiving

mycophenolate mofetil (MMF) 750 mg po bid, tacrolimus

10 mg po bid, and prednisone 80 mg po daily.

The patient was admitted to the hospital and respiratory

failure developed. Intubation and mechanical ventilation

was required. She was treated with vancomycin, pipera-

cillin–tazobactam, micafungin, and intravenous TMP-SMX

20 mg/kg/day in four divided doses. High doses of cortico-

steroids were administered. Bronchoalveolar fluid collected

by flexible transbronchial bronchoscopy demonstrated PCP

on silver methenamine stain. MMF was discontinued. She had
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a prolonged hospital course and ultimately died after the

family withdrew care.

Our second patient was a 53-year-old African American

woman who underwent cadaveric kidney transplantation

13 months prior to presentation. She had a history of dia-

betes and hypertension. At the time of transplantation, the

patient received basiliximab. Acute rejection was diag-

nosed 10 days after transplantation and she was treated

with ATG. PCP prophylaxis with TMP-SMX was main-

tained for 6 months after transplantation.

The patient presented to our institution with headache

and dizziness, accompanied by slurred speech and diffi-

culty ambulating. There were no fevers, seizures, shortness

of breath, or cough. She was on MMF 720 mg po bid and

tacrolimus 4 mg po bid.

On physical examination, she was noted to be lethargic

but arousable. Her pupils were 3 mm symmetrically and

reactive to light. Extraocular movements were intact. There

was asymmetry of the right side of the face and impaired

swallowing. Evaluation of the motor system demonstrated

3/5 strength in each of her lower extremities. Her labora-

tory examination revealed a white blood cell (WBC) count

of 9.2 k/lL with 62 % neutrophils and 13 % lymphocytes,

and her creatinine level was 1.2 mg/dL. A brain magnetic

resonance imaging (MRI) revealed several ring-enhancing

masses with surrounding vasogenic edema. Toxoplasma

IgG antibodies were [300 IU/ml in the year prior to

transplantation. The results of a brain biopsy of one of

these CNS lesions demonstrated Toxoplasma gondii

microorganisms. The patient was treated with leucovorin,

pyrimethamine, and sulfadiazine.

Although the patient’s condition stabilized, she remained

debilitated.

The incidence of PCP is greatest in the first year after

SOT. The incidence is eight times higher in the first year

compared to subsequent years. A large number (64 %) of

patients at the time of PCP diagnosis had histological

evidence of acute or chronic rejection. PCP may continue

to occur beyond the first few months after kidney trans-

plantation; the median time to the development of PCP

after transplant is 0.8–0.95 years [5]. TMP-SMX prophy-

laxis has been shown to be extremely effective at pre-

venting PCP and is generally well tolerated [6]. The use of

TMP-SMX has also been shown to decrease the incidence

of urinary tract and bloodstream infections in transplant

recipients, while not altering the number of resistant

organisms or microflora [7, 8].

Several recent publications have documented clusters of

renal transplant patients with PCP diagnosed after the

cessation of prophylaxis. In these studies, graft rejection

and use of mammalian target of rapamycin (mTOR)

inhibitors was correlated with PCP infection [5]. Recent

data from a Japanese center where the incidence of PCP

previously had been low and prophylaxis was no longer

being given demonstrated an outbreak of 33 cases where

molecular analysis was able to demonstrate possible

human-to-human transmission [9].

The risk of PCP has been shown to correlate with the

number of rejection episodes [10]. Additionally, an asso-

ciation between CMV infection and PCP has been descri-

bed. Prolongation of PCP prophylaxis in patients with

CMV infection has been suggested [3, 10]. A recent study

evaluated the association of graft rejection, duration of

steroid use, use of mTOR inhibitors, and lymphocytopenia

at the time of prophylaxis discontinuation as risk factors

for PCP. In the multivariate analysis, only graft rejection

[odds ratio (OR) 8.66, p = 0.017] remained significantly

associated with PCP. It was recommended that, in patients

with a history of graft rejection, PCP prophylaxis should

be maintained, especially among those with lymphocyto-

penia [11].

Most toxoplasmosis infections in SOT recipients result

from primary infection, with the highest risk occurring in

heart transplants. Reactivation of latent toxoplasmosis in

kidney transplant recipients is a rare event but may be

underreported [12].

Martina et al., in a recent systemic review of the liter-

ature, described a total of 42 kidney transplant recipients

with toxoplasmosis post-transplantation; half of these cases

were thought to be primary. They concluded that the rec-

ommended 6 months of prophylaxis with TMP-SMX may

delay but not prevent the onset of infection in this popu-

lation [13].

The current literature supports Toxoplasma prophylaxis

in serologically mismatched patients, i.e., D?/R-, and is

limited to a period of several months after transplantation.

No specific prophylaxis for low-risk patients is recom-

mended. Also, prophylaxis of toxoplasmosis in specific

populations of SOT recipients receiving T-lymphocyte-

depleting antibodies has not been addressed.

Presently, T-lymphocyte-depleting antibodies are a

common part of induction therapy. They have been shown

to cause T cell depletion, induction of apoptosis of B cell

lineages, and interference with dendritic cells, regulatory T

cells, and natural killer cell function [14]. They also reduce

the number of acute rejection episodes after kidney trans-

plantation [15].

However, these therapies have been shown to cause

increased viral activation, particularly of CMV and Epstein–

Barr virus (EBV) [16, 17]. Use of these agents is also asso-

ciated with infections with JC polyoma and other viruses, as

well as fungal infections, after prophylaxis has been discon-

tinued. Prolongation of prophylaxis in patients receiving ATG

to 6–12 months has been recommended [18, 19].

In conclusion, certain transplant recipients, including

patients who have received anti-lymphocyte therapies or
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who have undergone treatment for acute rejection episodes,

are at higher risk of developing opportunistic infections,

including PCP and toxoplasmosis. Based on our experi-

ence, we currently recommend lifelong TMP-SMX, as

tolerated at our center in renal transplant recipients. Of

course, the prolongation of prophylaxis and its benefits

need to be weighed against the potential adverse effects of

prolonged antibiotics exposure. Further studies to examine

this issue should be undertaken.
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