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ABSTRACT

The first-line treatment for Pneumocystis jirovecii pneumonia (PCP) is trimethoprim-sulfamethoxazole (TMP-SMZ). However, some
cases require alternative agents due to the side effects of TMP-SMZ. Treatment with TMP-SMZ was initiated in an HIV-positive patient
with microbiologically confirmed PCP, who presented with acute renal failure on admission. On the third day of treatment, TMP-SMZ
was discontinued due to worsening renal function. Subsequently, clindamycin was initiated in combination with caspofungin. Although
caspofungin-based therapies were shown to be effective against Pneumocystis in animal models, clinical experience in humans is lim-
ited. The patient was treated successfully with clindamycin combined with caspofungin.
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Pneumocystis jirovecii Pnémonisi Tedavisinde Kaspofungin ve Klindamisin:
Bir HIV Olgusu ve Literatiiriin Gézden Gegcirilmesi

Gl Ruhsar YILMAZ', Onur KAYA!, Ahmet Cadkan iINKAYAZ, Onur UNAL', Esra NURLU TEMEL',
Fusun Zeynep AKCAM!, Emel SESLI CETIN3, Baris OTLU*, Serhat UNAL?

! Suleyman Demirel Universitesi Tip Fakdiltesi, infeksiyon Hastaliklari ve Klinik Mikrobiyoloji Anabilim Dali, Isparta, Turkiye
2 Hacettepe Universitesi Tip Fakuiltesi, infeksiyon Hastaliklari ve Klinik Mikrobiyoloji Anabilim Dali, Ankara, Turkiye

3 suleyman Demirel Universitesi Tip Fakultesi, Tibbi Mikrobiyoloji Anabilim Dall, Isparta, Turkiye

#inénu Universitesi Tip Fakdiltesi, Tibbi Mikrobiyoloji Anabilim Dali, Malatya, Turkiye

Pneumocystis jrovecii pnémonisi (PCP)’nin tedavisinde ilk secenek antimikrobiyal trimetoprim-siilfametoksazoldiir (TMP-SMZ). Ancak
olgularin bir kisminda TMP/SMZ’nin yan etkileri nedeniyle alternatif ajanlarin kullanimi gerekmektedir. Basvurusunda akut renal
yetmezligi olan ve mikrobiyolojik olarak dogrulanmis PCP tanili HIV pozitif olguya TMP-SMZ tedavisi baslandi. Tedavinin ligtincii
gliniinde bébrek fonksiyonlarinda kotiilesme olmasi nedeniyle TMP-SMZ kesildi. Kaspofungin bazli tedavilerin hayvan modellerinde
Pneumocystis’e karsi etkili oldugu gdsterilmis olsa da insanlarda klinik deneyim sinirlidir. Sunulan olgu kaspofungin ve klindamisin

kombinasyonu ile basarili sekilde tedavi edilmistir.
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INTRODUCTION

Pneumocystis jirovecii is a known cause of
pneumonia in HIV-positive patients with low
CD4  counts!™2, Trimethoprim-sulfamethoxazole
(TMP-SMZ) is used for the first-line treatment
and prophylaxis in these cases!39l However,
due to side effects, TMP-SMZ may not be used
in some patients with P. jirovecii pneumonia
(PCP), and alternative agents such as primaquine
and clindamycin or atovaquone are recommended
in the guidelines for opportunistic infections in
HIvILS, Although caspofungin-based therapies
were shown to be effective against Pneumocystis
in animal models, clinical experience in humans
is limited®?. In this article, we present a
patient who could not tolerate TMP-SMZ due
to hematological and renal side effects and was
treated successfully with clindamycin combined
with caspofungin.

CASE REPORT

A 54-year-old male patient presented with
complaints of weakness, loss of appetite, chills,
and night sweats over the past month. He
reported a weight loss of five kg during this
period. The patient tested positive for anti-HIV
and was subsequently admitted to the hospital.

His vital signs were within the normal range,
as follows: body temperature: 36.5°C, pulse
rate: 90/min, respiratory rate: 22/min, and
blood pressure: 100/70 mmHg. Tenderness was
present throughout the abdomen and bilateral
inguinal lymphadenopathy of 2 cm was identified
during the physical examination. Laboratory
results were as follows: Hb: 8.2 g/dL, WBC:
4100/mm° (84.2% neutrophils, 7% lymphocytes),
platelet count: 244.000/uL, BUN: 62 mg/dL,
creatinine: 2.95 mg/dL, LDH: 271.4 U/L, AST:
27.3 U/L, ALT: 10,4 U/L, HIV-RNA: 841000
IU/mL, CD4: 160/mm3, CRP: 28.3 mg/L (0-5),
and procalcitonin 2.3 ng/mL. Chest radiography
was normal. TMP-SMZ was initiated for PCP
prophylaxis. Subsequently, the dose of TMP-SMZ
was escalated to a therapeutic level following the
identification of bilateral ground-glass opacities on
high-resolution CT of the chest (Figure 1).

Numerous millimetric lymph nodes are noted
in the mediastinum, they have not reached
pathological dimensions. Widespread centrilobular
nodular appearances with ground-glass opacities
are observed, most prominently in the apical
segment of the right upper lobe of both lung
parenchymal areas.
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Figure 2. Giemsa staining (x 1000) of P. jirovecii cyst.

On the second day of hospitalization, the
patient experienced dyspnea and tachypnea. His
oxygen saturation level was measured at 84%
and blood gas analysis revealed the following
results: pH: 7.37, PaCO,: 31.4 mmHg, and
PaO,: 50.3 mmHg. Oxygen treatment via nasal
cannula at a rate of 5-6 L/min was initiated
and prednisolone 2 x 40 mg was prescribed.
TMP-SMZ was discontinued due to a decline
in renal function (creatinine: 3.16 mg/dL)
on the third day of therapy. The treatment
was switched to clindamycin 3 x 600 mg IV
and caspofungin at a loading dose of 70 mg
followed by a maintenance dose of 50 mg IV.

A P. jirovecii cyst was identified on Giemsa
staining of the sputum sample and the
polymerase chain reaction test was positive.

On the eight day of caspofungin and
clindamycin treatment, the patient’'s oxygen
requirement decreased to 3 L/min. Anti-retroviral
therapy was postponed until the exclusion
of tuberculosis. Bictegravir/emtricitabine/tenofovir
alafenamide was initiated as antiretroviral therapy.
On the thirteenth day of receiving caspofungin
and clindamycin, the patient no longer required
oxygen therapy. Their creatinine level steadily
decreased and was measured at 0.9 mg/dL on
the twelfth day of hospitalization. Treatment was
discontinued on the 28" day. TMP-SMZ was
prescribed for secondary prophylaxis. On the
seventh day of TMP-SMZ therapy, the patient’s
WBC count decreased from 4900 to 3300/mm3,
the platelet count dropped from 20.000/uL to
9000/puL, and hemoglobin (Hb) levels decreased
from 9.7 to 7.3 g/dL. Consequently, secondary
prophylaxis was switched to clindamycin at a
dose of 1 x 600 mg.

DISCUSSION

Despite advances in antiretroviral therapy,
PCP is still one of the major causes of mortality
in people living with HIV0 The mortality
rate among confirmed cases of PCP has been
reported to be approximately 10%11,

TMP-SMZ is the first choice for PCP
prophylaxis and treatment, but dihydropteroate
synthase and dihydrofolate reductase mutations
may occur during treatment!!%13l One of the
important limiting factors in the use of TMP-
SMZ is its side effects. As per the findings
from a retrospective cohort study, TMP-SMZ
treatment was discontinued in 6% of the
patients. Within this study group, a total of 67
grade 3 or higher adverse events were reported.
Dermatological and hematological side effects
were reported as the most common reasons for
discontinuation1#16].  Furthermore, therapeutic
drug monitoring is recommended during TMP-
SMZ therapy. It was reported that the most
optimal therapeutic effect with the least amount
of side effects can be achieved within the range
of 5-8 ng/mL for TMP and 100-200 pg/mL for
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sMzI9L 1t s important to note, however, that
in clinical practice, not every hospital is capable
of performing therapeutic drug monitoring.

P. jirovecii contains beta-D-glucan in its cell
wallll-3:17] Echinocandins targeting the synthesis
of beta-D-glucan seem to be the only effective
anti-fungal agents against PCP since ergosterol is
absent in the cell wallll:3:18], Caspofungin was
found to be effective in the treatment of PCP
in experimental animal models when used alone
or in combination with low-dose TMP-SMZI7-8l,
It affected the clearance of Pneumocystis
jirovecii, reducing the cyst burden in lung tissue
and ultimately prolonging the survival of HIV-
infected micel®2-19. TMP-SMZ primarily targets
the trophic forms of Pneumocystis, whereas
caspofungin is effective against the cystic forms,
which are significant in the transmission process[g].
Prophylactic efficacy was also demonstrated in
animal models(20-211,

Caspofungin was used to treat severe or
refractory cases of PCPI2220l In  addition,
successful results were reported in four cases
of PCP in solid organ transplant recipients who
received a combination of caspofungin and TMP-
SMZI27 The study conducted by Tiran et al.
reported that patients receiving a combination
of caspofungin and TMP-SMZ had a better
response rate (59.44% vs. 37.78%, p< 0.001)
and lower in-hospital mortality (24.48% ws.
42.22%, p= 0.003) than the patients receiving
only TMP-SMZ. Caspofungin combined with
TMP-SMZ was reported to be a promising
treatment for people living with HIV diagnosed
with moderate or severe PCPI20l, However,
a multicenter observational prospective study
conducted by Huang et al. found no statistically
significant difference in survival between TMP-
SMZ monotherapy, TMP-SMZ plus clindamycin,
and TMP-SMZ plus caspofungin groups[ZS].

Clindamycin combined with primaquine acts
against P. jirovecii, but the mechanism is not
clear®. The literature reports a limited number
of Pneumocystis pneumonia (PCP) cases treated
with the combination of caspofungin and
clindamycin (Table 1)[6’29'30]. For instance, Zhao
et al. reported the case of a 46-year-old male
patient diagnosed with PCP, who was started

on a caspofungin-clindamycin combination due to
a history of skin rash, oral ulcers, and severe
pancytopenia following the use of TMP-SMZ 10
years earlier. On the thirteenth day of treatment,
the caspofungin and clindamycin combination
was discontinued due to deterioration of the
patient’s respiratory function and worsening chest
radiography. TMP-SMZ treatment was initiated
following a desensitization protocol. On the
second day of TMP-SMZ treatment, respiratory

functions improved, and the patient was
weaned from noninvasive mechanical ventilation
on the fourth day. The authors suggested

that the failure of the caspofungin-clindamycin
combination may have been due to the slower
and less effective action of caspofungin on
trophic forms of Pneumocystis compared to its
more effective action on cyst forms%. Yang
et al. reported successful treatment of PCP
pneumonia in a patient who had been on long-
term immunosuppressive therapy for systemic
lupus erythematosus (SLE) using a combination
of caspofungin and clindamycin. The patient
refused to take TMP/SMZ due to nausea.
It was reported that on the fourth day of
treatment, fever returned to normal, and dyspnea
and saturation improved significantly[zgl. Li et
al. presented a patient with IgA nephropathy
diagnosed with PCP. On the seventh day of
TMP-SMZ treatment, the patient developed ulcers
and hemorrhage on the left side of the tongue.
As a result, the treatment regimen was switched
to caspofungin combined with clindamycin for 20
days, and the patient was successfully treated!®!.

In the present case, TMP/SMZ therapy
was discontinued due to its nephrotoxic effects.
The patient was unable to continue TMP/
SMZ therapy for secondary prophylaxis due to
hematological side effects. Given the unavailability
of pentamidine and the restricted usage of
primaquine primarily for imported malaria cases
in Turkiye, the patient received treatment with
a combination of caspofungin and clindamycin.
The caspofungin and clindamycin combination
appears to be effective for moderate to severe
PCP cases, but further studies are warranted to
establish a strong level of evidence.
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Table 1. PCP Cases treated with caspofungin combined with clindamycin

Reason for not using Clinical
Reference Age Gender Diagnosis TMP-SMZ Duration  Improvement Prognosis
Li et al.[6] 46 M IgA Ulcers and hemorrhage 21 Yes Survived
nephropathy  on the left side of the
tongue on the seventh
day of TMP-SMZ
Yang et al.?’l 66 [F Systemic lupus Nausea 22 Yes Survived
erythematosus
Yao et al.3% 46 M HIV Severe pancytopenia 13 No deterioration  Survived
following the use of Therapy was
TMP-SMZ 10 years ago switched to
TMP-SMZ with
a desensitization
protocol
Present case 54 M HIV Acute renal failure and 21 Yes Survived

pancytopenia
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