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Does cyclosporin A adversely affect Pneumocystis carinli
infection?

R.J.S. McGonigle, M. Beaman, J. Stone, J. Young, J. Michael and D. Adu
Departments of Medicine and Pathology, Queen Elizabeth Hospital, Birmingham B15 2TH, UK.

Summary: Fourteen immunosuppressed patients with Pneumocystis carinii infection presented in
two clusters that were separated by 2 years. The diagnosis in all cases was made early by alveolar
lavage with cytology. The first group of seven patients was immunosuppressed with cyclophospha-
mide or azathioprine and prednisolone. All recovered with high dose co-trimoxazole. The second
group of seven patients was on prednisolone and cyclosporin A. Despite identical treatment three
patients died and a further two who survived lost their grafts from rejection. Our data suggest that
cyclosporin A adversely affects the prognosis from Pneumocystis carinii infection and raises the
question of prophylactic co-trimoxazole in these patients. The clustering of Pneumocystis carinii
infection suggests the possibility of nosocomial transmission although in this study we were unable to
implicate person-to-person spread of infection.

Introduction

Pneumocystis carinii is a well documented cause of
atypical pneumonia in immunocompromised
patients. The incidence of P. carinii has been
reported to be less than 1% in renal transplant
patients.1 More recently this incidence has been
reported to be as high as 9% in renal transplant
patients receiving cyclosporin A and prednisolone
immunosuppression.2
The origin of P. carinii infection remains uncer-

tain. It is generally accepted that most cases are due
to re-activation of latent organisms present in
patients' lungs. Reports of clusters or outbreaks
make direct person-to-person or nosocomial trans-
mission a distinct possibility although conclusive
evidence for this is lacking. The present report
describes a clustering phenomenon and a poor
prognosis in patients receiving immunosuppression
with cyclosporin A.

Patients and methods

Fourteen patients with Pneumocystis carinii pneu-
monia are described. Clinical details of patients are
shown in Tables I and II. The first group of
patients (Table I) was being treated with azathio-
prine (2-2.5 mg/kg/day) or cyclophosphamide (2-
3mg/kg/day) adjusted according to the leucocyte
count and the second group (Table II) received

cyclosporin A starting at 15mg/kg/day orally and
reduced to a maintenance dose to keep whole blood
trough levels within the recommended therapeutic
range. Both groups received prednisolone in a
similar dosage ranging from 10 to 20mg/day at the
time the P. carinii infection was diagnosed. Prophy-
lactic co-trimoxazole is not prescribed. The first
group presented between June 1981 and July 1982,
and there were no further episodes until the second
cluster nearly 2 years later between May 1984 and
September 1984. Two patients in Table I were on
immunosuppressive therapy because of systemic
lupus erythematosus; the remaining 12 patients
were renal transplant recipients. Patients suspected
of having opportunistic chest infections were inves-
tigated by fibre-optic bronchoscopy with segmental
alveolar lavage.3 Treatment consisted of high dose
intravenous co-trimoxazole (1920mg 6-hourly) in
all cases. In addition, two patients in Group 2
received pentamidine 200mg i.v. daily.

Microbiological examination of lavage samples
included Gram, Ziehl-Nielsen and modified Ziehl-
Nielsen staining. Wet preparations were examined
for fungal hyphae. Culture for bacterial pathogens
including Legionella and Mycobacteria were set up
on all samples. In addition, virus isolation in tissue
culture was attempted. We rapidly established a
diagnosis in all 14 patients using cytology of alveo-
lar fluid as previously described.3 Culture for Pneu-
mocystis carinii in Vero and MRC 5 cells were
performed on two specimens.4 Cytological examin-
ation included staining by Papanicolau, Ziehl-
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Table I Patients in Group 1 (no. 1-7) immunosuppressed with cyclophosphamide/azathioprine
Arterial

Duration of Temperature Po2
Age immunosuppressive on admission saturation

Patient (years) Sex treatment (weeks) (OC) (kPa) Outcome

1 29 F 4 396 5.7 Chronic renal failure
Not ventilated
on haemodialysis
Lived

2 24 F 4 378 7.9 Chronic renal failure
Not ventilated
Lived

3 51 M 250 387 4.5 Not ventilated
Lived
Stable graft function

4 26 M 300 Apyrexial 7.2 Ventilated
Lived
Stable graft function

5 38 M 54 382 8.4 Not ventilated
Lived
Stable graft function

6 45 M 8 376 8.6 Not ventilated
Lived
Stable graft function

7 43 M 16 Apyrexial 9.3 Not ventilated
Lived
Stable graft function

Patients 1 and 2 had systemic lupus erythematosus, the remainder were renal allograft recipients. All patients
received high dose co-trimoxazole (1920mg 6-hourly).

Table II Patients in Group 2 (no. 8-14) immunosuppressed with cyclosporin A

Arterial
Duration of Temperature Po2

Age immunosuppressive on admission saturation
Patient (years) Sex treatment (weeks) (OC) (kPa) Outcome

8 50 M 11 Apyrexial 5.8 Ventilated
Died

9 54 F 12 Apyrexial 5.6 Ventilated
Graft function lost
Lived

10 41 F 11 Apyrexial 6.1 Ventilated
Died

11 47 F 12 397 6.2 Not ventilated
Normal graft function
Lived

12 53 M 18 Apyrexial 5.9 Ventilated
Died

13 55 M 8 386 9.0 Not ventilated
Graft function lost
Lived

14 26 M 16 39 8.6 Not ventilated
Normal graft function
Lived

All patients were renal allograft recipients. All patients received high-dose intravenous co-trimoxazole
(1920mg 6-hourly). Patients 12 and 14 also received intravenous pentamidine (200mg daily).
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Nielsen, May-Grunwald-Giemsa and Grocott
methanamine silver (GMS) methods. Differences
between groups were compared using the
Wilcoxon's Rank Sum test.

Results

No complications were encountered in patients
undergoing bronchoscopy under local anaesthetic.
Most patients were investigated within 24 hours of
clinical suspicion of the diagnosis being made.
Those patients in whom there was a delay in
arranging bronchoscopy were treated with high
dose co-trimoxazole immediately after clinical
diagnosis.

Patients, particularly those receiving cyclosporin
A treatment, tended to follow a similar clinical
course. The first presenting symptom was dyspnoea
alone occurring over 3 to 14 days. On admission
the chest X-ray was normal or showed non-specific
bilateral radiographic shadowing in the lower lobes,
confluent shadowing developed radiographically
over the next few days. Hypoxia (P02 5.6-9.0 kPa)
was either present or developed soon after admis-
sion. In the second group only three patients were
pyrexial and they all survived.
The two groups of patients each presented within

a period of 12 months separated by 2 years. The
mean age of the first group was lower (36.5+10.4
years) than the second (46.6+10.3 years). However,
this did not achieve statistical significance
(P> 0.05). Renal allograft recipients in our renal
unit may receive immunosuppressive treatment with
either azathioprine or cyclosporin A but all seven
infected transplant recipients in the second group
were being treated with cyclosporin A. Despite a
high index of suspicion and early clinical diagnosis
cyclosporin A treated patients in the second group
had a worse prognosis. In contrast to the first
group in which all patients showed a complete
recovery, four patients in the second group required
assisted ventilation of whom three died with non-
functioning renal grafts and two other patients lost
graft function. Two patients in this second group
received additional therapy with pentamidine i.v.
200mg daily; one patient died and the second
patient recovered with normal renal function. Two
patients developed severe leucopenia and thrombo-
cytopaenia probably as a complication of co-
trimoxazole. No patient in either group was receiv-
ing concomitant treatment with folinic acid.

Discussion

Pneumocystis carinii is an uncommon lung infec-
tion usually confined to immunocompromised sub-

jects including renal transplant recipients. The
mechanism of transmission of infection is unclear
and attempts to prove transmission in outbreaks of
the disease have been inconclusive.5 Serology indi-
cates that most normal people have been infected
with P. carinii during early childhood6 and that
reactivation of latent organisms may occur, but this
does not explain the clustering phenomenon. Air-
borne transmission has been shown in laboratory
animals7 but has not been confirmed in humans.
The method of diagnosis of P. carinii infections

in this hospital has not changed and both cyclo-
sporin A and azathioprine have been used as
immunosuppressive agents for renal transplantation
in our unit over this period. Both cyclosporin A
and high dose steroids have been shown to induce
P. carinii pneumonia in rats,8 and it has been
suggested that cyclosporin A treatment increases
the susceptibility to P. carinii infections in
humans.2
The emergence of strains of P. carinii resistant to

co-trimoxazole might contribute to the different
outcome between the two groups of patients. Most
studies report a cure rate of approximately 80%
using co-trimoxazole.9 Hardy et al.2 showed an
increased frequency of cytomegalovirus (CMV)
infection in patients with P. carinii infection in
comparison to controls which may indirectly indi-
cate decreased immune responsiveness, although
CMV could be acting synergistically with P. carinii.
It has even been suggested that P. carinii acts as a
vector for CMV particles in some instances.'0 Of
the three patients who died one had evidence of
CMV and a second had herpes simplex virus
isolated from lavage material. No other risk factors
could be identified except the need for mechanical
ventilation, which reflects the severity of the lung
lesion.
We still consider co-trimoxazole to be the treat-

ment of choice in pneumocystis pneumonia. Thera-
peutic serum levels are more reliably obtained using
the i.v. route and low serum sulphonamide and
trimethoprim concentrations following oral admini-
stration have been reported." Chemoprophylaxis
with co-trimoxazole has been shown to be effec-
tive.12 However, it is a bacteriostatic rather than a
bacteriocidal drug against P. carinii'3 making the
patient prone to infection once prophylaxis is
stopped.'4 There is also a theoretical risk of resist-
ant strains emerging during prophylaxis and syner-
gistic nephrotoxicity with cyclosporin A has been
reported. The diagnosis of P. carinii infection is
often difficult. We established a rapid diagnosis in
all 14 patients using cytology of alveolar fluid.3
Clinical suspicion of P. carinii infection must be
high even though the signs are variable. Classic
radiographic abnormalities of diffuse infiltrates and
alveolar shadowing are not a consistent finding in
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P. carinii infection.'5 The severity of the disease
could not be accurately assessed radiologically.
Pyrexia was also an unreliable indicator of infection
particularly in those patients receiving cyclosporin
A. The only consistent finding was hypoxia (Po2
4.5-9.3 kPa) which was also found in the six
patients reported by Ballardie et al. 5 All six
patients in their series recovered; however, none

were currently using cyclosporin A for
immunosuppression.
Our data suggest that cyclosporin A increases the

incidence and adversely affects the prognosis of
immunocompromised patients with P. carinii infec-
tion despite prompt diagnosis and treatment with
high dose co-trimoxazole.
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