J Korean Surg Soc 2012;83:50-55
http://dx.doi.org/10.4174/jkss.2012.83.1.50 Journal of the Korean Surgical Society

CASE REPORT

Pneumocystis carinii pneumonia in gastric cancer
patients without acquired immune deficiency
syndrome: 3 cases report and literature review

So Young Yoon, Hyun Kyun Ki', Sung Yong Kim, Yo Han Cho, Hong Ghi Lee, Moon-Won Yoo’

Departments of Hematooncology, 'Infectious Diseases, and “Surgery, Konkuk University Medical Center, Konkuk University School
of Medicine, Seoul, Korea

Pneumocystis carinii pneumonia (PCP) has rarely been reported in solid tumor patients. It is a well-known complication in
immunosuppressed states including acquired immune deficiency syndrome and hematologic malignancy. PCP has been re-
ported in solid tumor patients who received long-term steroid treatment due to brain or spinal cord metastases. We found 3
gastric cancer patients with PCP, who received only dexamethasone as an antiemetic during chemotherapy. The duration
and cumulative dose of dexamethasone used in each patient was 384 mg/48 days, 588 mg/69 days, and 360 mg/42 days,
respectively. These cases highlight that the PCP in gastric cancer patients can successfully be managed through clinical suspi-
cion and prompt treatment. The cumulative dose and duration of dexamethasone used in these cases can be basic data for
risk of PCP development in gastric cancer patients during chemotherapy.
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INTRODUCTION proper management of PCP even during standard dose
chemotherapy for gastric cancer.
Pneumocystis carinii pneumonia (PCP) usually occurs
in patients with acquired immune deficiency syndrome
[1]. It can also develop in patients with hematologic malig- CASE REPORTS

nancy, who received stem cell transplantation [2]. It has

been rarely reported in solid cancer patients who under- Case 1

went standard dose chemotherapy [3]. We experienced The patient (female/46) was diagnosed simultaneously
three patients with PCP that developed during chemo- with gastric cancer and Krukenberg tumor in February
therapy for gastric cancer. These cases can show us that 2010. She received chemotherapy with a regimen of oxali-
clinical suspicion is important for early detection and platin/fluorouracil/leucovorin combination (mFOLFOX6).

Received December 26, 2011, Revised February 22, 2012, Accepted February 28, 2012

Correspondence to: Moon-Won Yoo

Department of Surgery, Konkuk University Medical Center, Konkuk University School of Medicine, 120 Neungdong-ro, Gwangjin-gu,
Seoul 143-729, Korea

Tel: +82-2-2030-7588, Fax: +82-2-2030-7749, E-mail: yoomw@kuh.ac.kr

0 Journal of the Korean Surgical Society is an Open Access Journal. All articles are distributed under the terms of the Creative Commons
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright © 2012, the Korean Surgical Society



Treatment was repeated in two-week intervals. Premedi-
cation for antiemesis composed of dexamethasone 8 mg
on days 1, 2, and 3 and serotonin 5-HT3 antagonist
(ramosetron) on days 1, 2, and 3. She completed 12 cycles
of chemotherapy with a regimen of mFOLFOX6 in
August, 2010. Two months after the completion of chemo-
therapy, her cancer progressed in October, 2010. She began
to receive a second line of chemotherapy with a regimen of
irinotecan/fluorouracil/leucovorin (mFOLFIRI) biweekly.
The prophylactic antiemetic regimen was the same as the
previous chemotherapy. After the second line of chemo-
therapy, we decided to quit chemotherapy and focus on
supportive care because of a newly developed multi-
ple-bone metastasis. She began to complain of dyspnea
and cough without fever 12 days after 4th cycle of
chemotherapy. Respiratory sound was normal without
crackle or wheezing. Arterial blood gas analysis showed
hypoxia and hypocapnia. There was increased reticular
opacification on both lower lobes of the lungs on patient’s

chest X-ray. The chest computed tomography (CT) had a
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patchy ground-glass appearance. We promptly started
treatment of PCP with intravenous sulfamethoxazole/
trimethoprim. Prednisolone was added to decrease in-
flammation. The dyspnea and cough resolved quickly
from the beginning of treatment. The treatment continued
for 14 days. The multiple-patch ground-glass appearance
was nearly completely resolved on chest CT (Fig. 1).
Cytomegalovirus polymerase chain reaction (CMV PCR)
was negative. PCP PCR was positive but PCP stain (Go-
mori methenamine silver stain) was negative with in-
duced sputum. Bronchoalveloar lavage (BAL) was not
performed due to the patient's poor performance status.
Human immunodeficiency virus (HIV) antibody testing
was negative. Tests for bacteria and fungus were all

negative.

Treatment summary of case 1

Diagnosis: gastric cancer with Krukenberg tumor, mul-
tiple bone metastases.

1st line palliative chemotherapy (mFOLFOX6 12 cy-

Chest posterior-anterior view and computed tomography (CT) of patient 1. A and B is the chest X-ray and CT of before anti-
pneumocystis carinii pneumonia (PCP) treatment and C and D is that of after anti-PCP treatment respectively.
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cles): 2010.4.1 to 2010.9.9.

2nd line palliative chemotherapy (mFOLFIRI 4 cycles):
2010.11.18 to 2010.12.30.

PCP treatment (trimethoprim/sulfamethoxazole): 2010.
1.13 to 2011.1.24.

Cumulative dose of dexamethasone: 384 mg.

Total days using dexamethasone as antiemetic: 48 days.

Interval from PCP to the last dose of dexamethasone: 12

days.

The patient (male/58) underwent total gastrectomy
with D2 lymph node dissection for gastric cancer in
March, 2007. Six cycles of adjuvant chemotherapy includ-
ing Epirubicin, 5-fluorouracil and cisplatin (ECF regimen)
were performed. Antiemetic regimen composed of intra-
venous dexamethasone 10 mg at days 1, 2, and 3 and sero-
tonin 5-HT3 antagonist at days 1, 2, and 3. During follow

up, his cancer recurred. He was treated with palliative che-

motherapy with a regimen of mFOLFOX6. After the 12 cy-
cles of chemotherapy were completed, the disease
progressed. Second line palliative chemotherapy with a
regimen of mFOLFIRI was administered. An antiemetic
regimen for both regimens composed of dexamethasone 8
mg at days 1, 2, and 3 and serotonin 5-HT3 receptor antag-
onist was given. Dyspnea, hypotension and tachycardia
without fever occurred 12 days after the 5th cycle of
chemotherapy. Chest CT scan showed patchy ground-
glass opacifications throughout both lower lobes. PCP was
suspected by clinical symptoms and chest CT scan.
Empirical treatment with intravenous trimethoprim/sul-
famethoxazole and solumedrol was administered to the
patient promptly. After 14 days of treatment, his symp-
toms resolved and the patchy ground- glass opacifications
nearly completely disappeared on chest CT scan (Fig. 2).
CMV PCR was negative. PCP PCR was positive. HIV anti-
body test was negative. PCP stain was negative with in-

duced sputum. BAL was not performed due to his dramat-

Chest posterior-anterior view and computed tomography (CT) of patient 2. A and B is the chest X-ray and CT of before
anti-pneumocystis carinii pneumonia (PCP) treatment and C and D is that of after anti-PCP treatment respectively.
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ic clinical response to anti-PCP therapy.

Treatment summary of case 2

Diagnosis: stomach cancer with peritoneal seeding and
lymph node metastases.

Total gastrectomy with lymph node dissection: 2007.
3.28.

Adjuvant chemotherapy (ECF 6 cycles): 2007.4.24 to
2007.9.11.

Relapse: 2010.3.

1st line palliative chemotherapy (mFOLFOX6 12 cy-
cles): 2010.4.5 to 2010.9.10.

2nd line palliative chemotherapy (mFOLFIRI 5 cycles):
2010.10.8 to 2010.12.3.

Anti PCP therapy: 2010.12.17 to 2011.1.3.

Cumulative dose of dexamethasone: 588 mg.

Total days using dexamethasone as antiemetic: 69 days.

Interval from PCP to the last dose of dexamethasone: 13

days.

The patient (male/57) was diagnosed as gastric cancer
with liver metastasis in March 2006. He received chemo-
therapy with TS-1 (oral 5-fluorouracil [5-FU]) plus cispla-
tin combination regimen. His disease progressed after 4
cycles of TS-1 plus cisplatin chemotherapy. Second line

palliative chemotherapy with 5-FU/leucovorin/oxalipla-
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tin (mFOLFOX6) was administered. Progression of his
disease was found after 7 cycles of mFOLFOX6
chemotherapy. Docetaxel single was administered to him
from February 2007 as a palliative treatment. The antie-
metic regimen for TS-1 plus cisplatin was 10 mg intra-
venous at days 1, 2, and 3, plus serotonin 5-HT3 receptor
antagonist from days 1 to 5. Antiemetic regimen for
mFOLFOX was the same as for TS-1 plus cisplatin. The pe-
medication for docetaxel was 8 mg dexamethasone the
night before chemotherapy, 10 mg at day 1 and 8 mg bid at
days 2 and 3 to prevent hypersensitivity reaction of
docetaxel. He was admitted with the chief complaint of
dry cough and fever 13 days after the 3rd cycle of docetaxel
chemotherapy. Chest CT revealed bilateral multifocal
ground-glass opacity with some small cystic change.
Empirical treatment with trimethoprim/sulfamethox-
azole was started immediately. Anti-PCP therapy was
changed to pentamidine due to liver toxicity from trime-
thoprim/sulfamethoxazole. The change in chest X-ray was
shown in Fig. 3. BAL was performed. CMV PCR with BAL
fluid was negative. Both PCP PCR and PCP stain with BAL

fluid was positive. HIV antibody test was negative.

Treatment summary of case 3
Diagnosis: gastric cancer with liver and peritoneal
metastases.

1st line palliative chemotherapy (TS-1 plus cisplatin 4

Chest posterior-anterior view of patient 3. Aand B is the chest X-ray of before anti-pneumocystis carinii pneumonia (PCP) treatment

and that of after anti-PCP treatment respectively.
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cycles): 2006.4.8 to 2006.7.25.

2nd line palliative chemotherapy (mFOLFOX6 7 cy-
cles): 2006.7.25 to 2006.11.25.

3rd line palliative chemotherapy (Docetaxel 5 cycles):
2007.2.28 to 2007.5.30.

Anti-PCP therapy: 2010.4.25 to 2010.5.9.

Cumulative dose of dexamethasone: 360 mg.

Total days using dexamethasone as antiemetic: 42 days.

Interval from PCP to the last dose of dexamethasone: 13

days.

The cause of PCP in solid cancer could be both from the
use of dexamethasone as antiemetic and weak immunity
from the cancer itself. Patients who receive frequent im-
munosuppressive drugs can develop clinical manifes-
tations of PCP when the corticosteroids are tapered [4].
PCP must be ruled out in these patients, and specific an-
ti-PCP therapy should be used in patients who have their
corticosteroids tapered even before the BAL results are
known [5]. Therefore, high suspicion and early empirical
anti-PCP therapy is important for management of PCP
when PCP is clinically suspected.

We reported here 3 cases of PCP in gastric cancer pa-
tients who did not receive long-term steroids except for
short-term use of dexamethasone as an antiemetic. One
case was proven with histological diagnosis. The other
two cases were not proven with histological diagnosis.
Two patients were diagnosed with probable PCP because
the results of PCP PCR were positive and anti-PCP ther-
apy improved clinical symptoms and infiltration of the
lungs. All three patients were successfully treated owing
to prompt suspicion and timely therapy. The first point
that we emphasize is that PCP should be suspected even in
gastric cancer patients. The second point is that empirical
anti-PCP therapy should not be delayed to manage PCP
successfully and to avoid fatal complications even though
a confirmatory diagnosis is not made. Patients with espe-
cially solid tumor tend to get negative results in histo-
logical stain for PCP cyst due to small burden, except for
AIDS patients [6-9].

54

PCP in gastric cancer patients has not been highlighted
clinically. During chemotherapy for solid tumors, the
National Comprehensive Cancer Network (NCCN)
guideline for antiemesis recommends dexamethasone
from moderate emetic risk of chemotherapy [10]. Cumula-
tive dose and total days of dexamethasone use could be
substantial. In our cases, cumulative dose of dexame-
thasone was 360 mg, 384 mg, and 584 mg, respectively.
Each total days of dexamethasone use was 42, 48, and 69
days, respectively. Attention to PCP even in gastric cancer
patients should be warranted even though they just re-
ceived the normal scheduled dose of dexamethasone as
antiemetic.

Almost all solid cancer patients usually receive dex-
amethasone as an antiemetic. The longer duration of sur-
vival and chemotherapy of gastric cancer patients are, the
longer the duration and cumulative dose of dexametha-
sone are. Even though the patients did not receive
long-term steroid treatment due to brain or spinal cord
metastasis, just routine antiemetic dexamethasone could
cause lethal PCP.

Here, we reported PCP patients who successfully recov-
ered with timely suspicion and treatment. The cumulative
dose and duration of dexamethasone used in these cases
can be used as basic data for risk of PCP development in
gastric cancer patients during chemotherapy. We would
like to emphasize that if atypical pneumonia is suspected
in gastric cancer patients, PCP should be added as a differ-

ential diagnosis.
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