
Review began 12/18/2023 
Review ended 01/01/2024 
Published 01/05/2024

© Copyright 2024
Kudoh et al. This is an open access article
distributed under the terms of the Creative
Commons Attribution License CC-BY 4.0.,
which permits unrestricted use, distribution,
and reproduction in any medium, provided
the original author and source are credited.

Pneumocystis jirovecii Pneumonia in a Patient
With Localized Mycosis Fungoides Not Receiving
Immunosuppressive Treatment
Ryohei Kudoh  , Kosaku Komiya  , Ryuichiro Takaki  , Atsushi Yokoyama  , Kazufumi Hiramatsu  , Jun-
ichi Kadota 

1. Respiratory Medicine and Infectious Diseases, Oita University, Oita, JPN 2. Respiratory Medicine and Infectious
Diseases, Faculty of Medicine, Oita University, Oita, JPN

Corresponding author: Kosaku Komiya, komiyakh1@oita-u.ac.jp

Abstract
Pneumocystis jirovecii pneumonia (PCP) is the most common opportunistic infection in patients with human
immunodeficiency virus (HIV), but it may develop in patients without HIV, whose immune system is
suppressed by anticancer or immunosuppressive agents even when indicating normal counts of CD4+ T cells.
Mycosis fungoides (MF) is a primary cutaneous T-cell lymphoma, which is believed not to cause
immunosuppressive conditions unless it develops leukosis or metastasis or is treated with anticancer drugs
or systemic immunosuppressants. Here, we report a case of PCP in a patient with localized MF not receiving
immunosuppressive treatment. The patient, a woman in her 70s, presented with persistent dyspnea. High-
resolution computed tomography (HRCT) showed diffuse ground-glass opacities in both lungs.
Bronchoalveolar lavage fluid was positive for P. jirovecii. Moreover, the cytomegalovirus antigenemia test
was positive, whereas tests for anti-HIV and antihuman T-cell lymphotropic virus antibodies were negative.
The patient was treated with trimethoprim-sulfamethoxazole, prednisolone, and ganciclovir, which
gradually improved the symptoms and diminished diffuse ground-glass opacities on HRCT. This case
exemplifies a rare presentation of PCP with mild MF that was not treated with chemotherapy or
immunosuppressants. The possible mechanisms for the development of PCP are discussed.
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Introduction
Pneumocystis jirovecii pneumonia (PCP) is an opportunistic pulmonary infection that affects patients with
cell-mediated immunodeficiency, particularly in human immunodeficiency virus (HIV) infection [1]. PCP
may also occur in patients with non-HIV immunocompromised status caused by hematologic malignancy,
chemotherapy, or immunosuppressants [2]. In recent decades, the prevalence of PCP among non-HIV
patients has remarkably increased with more opportunities for receiving chemotherapy or
immunosuppressants for postorgan transplantation or autoimmune diseases [3].

Mycosis fungoides (MF) is the most common type of primary cutaneous T-cell lymphoma (CTCL) and is
classified as a non-Hodgkin lymphoma [4,5]. MF is clinically characterized by progression from patches to
tumors and histologically by an epidermotropic infiltrate of small- to medium-sized CD4+ T cells [6].
Because of primary cutaneous lymphoma, MF is unlikely to suppress the immune system unless it develops
leukosis or is treated with anticancer or immunosuppressive agents [7-9]. We encountered a case of PCP that
developed in a patient with mild MF without leukosis and prior treatment with anticancer drugs or systemic
immunosuppressive agents. To the best of our knowledge, no cases of PCP in a patient with mild MF
receiving no systemic immunosuppressive therapy have been reported, whereas atypical pneumonia and
opportunistic infections can occur in some immunocompetent individuals. Here, we describe the clinical
course and discuss the possible mechanisms of PCP development in our case.

Case Presentation
A woman in her 70s was referred to our hospital because of persistent dyspnea for two days. She had been
treated for MF with phototherapy and local radiation to the skin of her left lower leg 13 years ago. Etretinate
administration and topical steroidal treatment were continued during the visit. She had never received
anticancer or immunosuppressive drugs for MF or other diseases. No other history suspicious of
noninfectious lung diseases, including hypersensitive pneumonia or drug-induced lung injury, was observed.

Physical examination revealed 36.9°C body temperature, 85% percutaneous oxygen saturation (SpO2)
without supplemental oxygenation, 120/62 mmHg blood pressure, and 62 beats/min heart rate. Laboratory
blood tests showed increased levels of C-reactive protein, white blood cell count, and soluble IL-2 receptor
and decreased serum albumin levels (Table 1). Cytological analysis of peripheral blood did not reveal any
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atypical cells.

Variables Result Reference interval

White blood cell, counts/μL 8,980 3,000-7,800

Hemoglobin, g/dL 13.7 10.6-14.4

Serum albumin, g/dL 2.71 4.0-5.2

Blood urea nitrogen, mg/dL 15 7-24

Serum creatinine, mg/dL 0.33 <0.7

Lactate dehydrogenase, U/L 260 120-220

C-reactive protein, mg/dL 6.85 <0.3

Soluble IL-2 receptor, U/mL 2,070 157-474

D-dimer, μg/mL 0.47 <1.0

TABLE 1: Laboratory results.

High-resolution computed tomography (HRCT) revealed diffuse ground-glass opacities (GGO) in both lungs
(Figure 1A). Polymerase chain reaction (PCR) for severe acute respiratory syndrome coronavirus 2 was
negative, but the cytomegalovirus (CMV) antigenemia test (C7-HRP) was positive (46/50000). Beta-D glucan
(264 pg/mL) and KL-6 (500.4 U/mL) levels were elevated. Bronchoalveolar lavage fluid (BALF) analysis
showed lymphocyte predominance (28.3%), and Grocott’s stain of BALF revealed the presence of P. jirovecii
(Figure 2), and PCR for P. jirovecii using BALF was positive. Although anti-HIV and antihuman T-cell
lymphotropic virus 1 (HTLV-1) antibodies were both negative, the CD4+ T-cell count (281/µL) was
moderately low.
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FIGURE 1: Chest high-resolution computed tomography at the patient’s
first visit (A) and 13 days after treatment initiation with trimethoprim–
sulfamethoxazole, prednisolone, and ganciclovir (B).

FIGURE 2: Grocott staining reveals capsular dots in the
bronchoalveolar lavage fluid, consistent with Pneumocystis jirovecii
infection.
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The patient was ultimately diagnosed with PCP and CMV infection associated with MF. Treatments with
trimethoprim-sulfamethoxazole (720 mg/day as trimethoprim) and prednisolone (40 mg/day) for PCP and
ganciclovir (500 mg/day) for CMV infection were initiated. Follow-up HRCT 13 days after treatment
initiation (day 13) revealed that the GGOs in both lungs diminished (Figure 1B). The patient’s respiratory
status improved to not require oxygen supplementation on day 15, and PCP treatment was completed on
day 21. Ganciclovir was administered for 22 days until negative confirmation for the C7HRP antigen. The
patient was discharged on day 28 with trimethoprim-sulfamethoxazole continued as the prophylactic dose.

Discussion
The present case was a rare combination of PCP complicated with CMV infection that developed against the
background of mild MF with no leukosis or treatment with anticancer or immunosuppressive drugs. Only
one case of PCP associated with MF has been reported; however, the patient was treated with systemic
glucocorticoids [10]. The possible reasons for the unexpected presentation in the current case need to be
discussed.

Several systemic immunodeficiency mechanisms in patients with CTCL are considered. One hypothesis
states that antagonization against antitumor immunity induces an immunosuppressive condition. For
example, the Jak3/Stat3 pathway is activated in malignant CTCL cells, leading to the production of IL-10 and
TGF-β [11-13]. Both cytokines may suppress both cellular and antitumor immunity. IL-10 attacks
macrophages, weakens their antigen-presenting ability, and directly suppresses CD4+ T-cell activation [14].
TGF-β inhibits Th1 and Th2 cell differentiation and induces Treg differentiation [15]. The cell surfaces of
malignant T cells also express PD-1, PD-L1, and CTLA-4, which act as immunosuppressive proteins [16,17].
PD-L1 binding to PD-1 suppresses T-cell proliferation and production of injurious factors [18]. Furthermore,
CTLA-4 binds to CD80 and CD86, competing with CD28 and consequently suppressing T-cell activation [19].
Although clinical evidence of the abovementioned biomarkers is limited, and we did not measure these
cytokines in the current case, CTCL may have suppressed the immune system through the mechanisms
described, even in mild MF. In fact, the patient’s CD4+ T-cell counts (281/µL) were found moderately low,
presumably because of IL-10 production associated with anticancer immunity. The prophylactic
administration of trimethoprim-sulfamethoxazole is recommended for patients with HIV having low CD4+
T-cell counts (< 200/µL) or those with PCP history regardless of the CD4+ T-cell counts. While no solid
indication for non-HIV patients has been established, our case continued trimethoprim-sulfamethoxazole as
the prophylactic dose after the treatment.

In some cases of PCP associated with CTCL other than MF, atypical cells were all found in the peripheral
blood, and the condition was diagnosed as leukosis [7,8]. No atypical cells were found in the peripheral blood
in the present case; however, the smear test was performed only once. Leukosis complicated with MF is
known as Sezary syndrome [4], and repeated blood smear tests or bone marrow biopsy may be required.
Similarly, HTLV-1 infection is a known risk for opportunistic infection, but the antibody test was negative in
the current case.

Conclusions
Patients with mild MF who did not receive anticancer or immunosuppressive agents may be susceptible to
opportunistic diseases, such as P. jirovecii pneumonia or CMV infection. Pneumonia that develops in patients
with CTCL needs to be differentiated from those caused by atypical pathogens in addition to noninfectious
lung diseases. Measuring cytokines and other markers is advisable to confirm immunosuppression.
Furthermore, repeated peripheral blood cytology tests or bone marrow biopsy may be required to monitor
leukosis or Sezary syndrome.
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