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Abstract

Kidney transplantation is the encouraged kidney replacement therapy due to providing more prolonged survival with a bet-
ter quality of life. Unfortunately, kidney transplant recipients are susceptible to infections because of long-term utilization
of immunosuppression. Despite dermatophyte infections are generally not life-threatening, the clinical significance has
been recently enhanced by an increasing number of immunocompromised patients. We have presented a rare dermatophy-
tosis course, Majocchi's granuloma, that spreads to all extremities during the early post-transplant period. A young kidney
transplant recipient was exposed to intensive immunosuppression therapy due to acute rejection in the early period of post-
transplantation. After four months, numerous nodular skin lesions were raised on various body parts. An invasive fungal
infection was identified in the skin biopsy. Also, Trichophyton rubrum was isolated in the tissue cultures. Consequently,
the patient was diagnosed with Majocchi’s granuloma. An effectual treatment was attained with an oral terbinafine tablet.
Majocchi’s granuloma is a distinct form of dermatophytosis characterized by the spreading of infection into the dermis. In

this unexpected case, we alerted physicians to opportunistic infections in the kidney transplant recipient.
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Introduction

Kidney replacement therapy can be required after the
glomerular filtration rate (GFR) decreases below 15 ml/
min/1.73 m% Two treatment options are available dialysis
or transplantation. Kidney transplantation is the highlighted
treatment due to providing more prolonged survival, a better
quality of life, and more cost-effectiveness [1].

The immunosuppression agents after kidney transplan-
tation have ensured minimizing both acute rejection and
chronic allograft nephropathy [2]. However, these drugs
have unfavorable side effects and cause opportunistic
infections. Therefore, kidney transplant recipients (KTR)
should be closely monitored in the post-transplant period
for complications.
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KTR are susceptible to infections and wide a variety of
pathogens can be responsible. The clinical and radiologi-
cal manifestations constituted by microbial invasion may be
unmarked due to impaired inflammatory response. For this
reason, most patients are initially mild symptomatic, and the
diagnosis is delayed [3].

Superficial and invasive fungal infections are notable
members of opportunistic infections. The fungal infections
occur as a wide clinical spectrum in diverse localizations in
organ transplant recipients. Moreover, Candida and Asper-
gillus infections can lead to severe systemic infections and
mortality [4]. Dermatophytes are frequently located in the
stratum corneum layer of the skin, hair/nails, and the spillo-
ver into the deep tissues is rare. Dermatophytes are the most
common causes of superficial fungal infection and cause
localized infections in the general population.

Although severe progress of dermatophytosis is reported
in immunocompromised individuals, it is rare in normal
populations. In this case, we have presented a rare and atypi-
cal form of dermatophytosis in a young KTR.
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Case presentation

A 33-year-old male underwent kidney transplantation
from a living donor (his mother) seven months ago. The
etiologic disease of end-stage kidney disease (ESKD) was
focal segmental glomerulosclerosis (FSGS). Before trans-
plantation, he received hemodialysis for one year. Kidney
transplantation was ABO compatible. Before transplanta-
tion, complement-dependent cytotoxicity (CDC) and flow-
cytometric crossmatch were negative. He was exposed to
intensive immunosuppression therapy due to the acute
rejection after kidney transplantation. The patient had no
other systemic diseases, such as diabetes. The induction
regimen consisted of anti-thymocyte globulin (ATG),
200 mg for five days, and methylprednisolone 500 mg
bolus (afterward tapering). He was discharged with the
maintenance regimen that includes tacrolimus 3 mg twice
a day, mycophenolate mofetil (MMF) 1000 mg twice a day,
and oral 20 mg prednisolone tablet.

In the third postoperative week, 250 mg methylpred-
nisolone was administered for 3 days due to considering
acute T-cell mediated rejection (not confirmed by allograft
biopsy). Since there was a complete response to pulse ster-
oid, creatinine level decreased to baseline.

Two months later serum creatinine levels increased
again, however, there was no response to pulse steroid
(500 mg for three days) treatment. An allograft biopsy was
immediately performed and antibody-mediated allograft
rejection was determined. Peritubular capillarities, linear
immunofluorescence staining for C4d in the peritubular

Fig. 1 (a) The nodular lesions
located on the left hand’s dor-
sum (b) Skin lesions on the leg
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capillaries, and minimal interstitial inflammation were
observed in kidney biopsy. Also, the patient had donor-
specific antibody (DSA) positivity after transplantation.
Plasmapheresis was performed in five sessions and intrave-
nous immunoglobulin (IVIG) was administered (cumula-
tive dose 1000 mg/kg). Lastly, rituximab was administered
as a single dose of 500 mg.

After undergoing rejection therapy, the patient experi-
enced partial recovery in allograft functions. The last labora-
tory results were as follows: glucose: 82 mg/dL, blood urea
nitrogen (BUN): 24 mg/dL, creatinine: 1.8 mg/dL, eGFR:
51 ml/min/1.73 m [2], protein: 7.4 g/dL, albumin: 3.9 g/dL,
CRP: 44 mg/L, leukocyte count: 8.2 10°/pL, hemoglobin:
10.8 g/dL, platelet count: 190 10*/uL, and tacrolimus
through level: 7.3 ng/mL.

Four months after transplantation, skin rashes appeared,
increasing in number. When the rashes did not resolve spon-
taneously, he was admitted to the hospital 2 weeks later.
These nodular lesions were erythematous with fluctuation.
The lesions caused pain and itching and were located on the
dorsum of the hands, left forearm, left leg, medial thighs,
bilateral buttocks, and back. The most prominent lesions,
with sharp borders, were observed on the dorsum of the left
hand, measuring 3 cm at the widest point. These lesions are
illustrated in Fig. 1. Despite the presence of these lesions,
the patient was able to maintain his daily activities indepen-
dently. Additionally, there were no significant findings on
physical examination.

A skin biopsy was conducted by the dermatology depart-
ment. The pathological examination of the tissue sample
revealed dermal infection findings and reactive squamous
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hyperplasia. Furthermore, Trichophyton rubrum, identified
as fungal elements in the form of hyphae, was isolated in
the microbiological tests. The corresponding images are
displayed in Figs. 2 and 3.

Antifungal therapy was promptly initiated after diagnosis.
The patient started taking an oral terbinafine 250 mg tablet
once a day. The treatment lasted for eight weeks, during
which the tacrolimus level was closely monitored due to
the potential for drug interaction. Tacrolimus trough level
decreased in the second week of antifungal treatment, so
drug dose increased to 4 mg twice a day. Afterwards, tacroli-
mus trough level measurements remained within the target
range (5-7 ng/mL). During this treatment period, the doses
of MMF and steroid therapy were not changed. Because the
patient had a high immunologic risk for rejection, immuno-
suppressive regimen was not alleviated. The lesions showed
regression and healing during the follow-up period. Figure 4
displays the last status of the lesions on the hand dorsum,
taken three months after the beginning of treatment. Due to
the absence of a life-threatening infection and the previous
rejections, we did not attenuate an immunosuppressive regi-
men. The patient's medical history is summarized in Fig. 5.

Discussion

We presented a rare manifestation of dermatophytosis in the
immunocompromised host. In this case, pathological and
microbiological findings established the diagnosis. A com-
prehensive clinical approach led to recognition of an unusual
clinical entity. MG is a rare form of fungal infection and
primarily caused by dermatophytes in the dermis [5]. Nor-
mally, dermatophytic infections are confined to the stratum
corneum of the epidermis. Additionally, nodular formation is
uncommon for dermatophytosis. This report has showcased

Fig.2 The image of skin biopsy in light microscopy. Acanthosis is
shown in the epidermis. Squamous epithelial islands without atypia
are shown in the dermis. Dense neutrophil-rich mixed inflammatory
cells are infiltrating the dermis surrounding these islands. Increased
vasculature is in the dermis (400x, H&E stain)

Fig.3 The hyphae of trichophyton rubrum are illustrated

the aggressive attitude of a commonplace infection due to
immunosuppression.

KTR requires close monitoring after transplantation due
to the susceptibility to serious infection and malignancy
by immunosuppressive therapy. Both physical examina-
tions and laboratory tests are essential during the follow-
up period to promptly recognize complications. Infections
are a major cause of death following organ transplantation.
The most intense immunosuppression exposure is in the first
six-month period after transplantation, and life-threatening
infections often occur during this period. The fungal infec-
tions remain a major cause of mortality. In particular, Can-
dida spp. is the most common cause of fungal infections in
solid organ transplant recipients [6]. Antiviral, antibacterial,
and antifungal prophylactic treatments are widely used dur-
ing this crucial period.

Fig.4 The latest status of the lesion on the hand dorsum
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Fig.5 Chronological order for )
the diagnosis and treatment Kidney T cell-mediated Antibody-mediated Skin rashes Fungalinfection
of the patient. Abbreviations . g s
Tx: tralr)lsplantation, MMF: transmantatlon re!ec“o'—l rejectlon onset treatment
mycophenolate mofetil, ATG:
anti-thymocyte globulin, IVIG: Induction
intravenous immunoglobulin A'|:G '
Pulse steroid 3 weeks after Tx 12 weeks after Tx ‘
" 16 weeks after T Terbinafine therapy
aintenance , ) 6 weeks after Tx
MME Methylprednisolone Plasmapheresis lasted 8 weeks
Prednisolone 250 mg 3 days VIG
Tacrolimus Rituximab
(Target level 8-12 ng/mL)

Dermatophyte infections are common worldwide, affect-
ing approximately 20-25% of the world’s population with
skin mycoses. While dermatophyte infections are generally
not complicated, their clinical significance has recently been
heightened due to an increasing number of immunocompro-
mised patients, the aging population, and the use of broad-
spectrum antibiotics.

Pathogens responsible for skin mycoses are primarily
anthropophilic and zoophilic dermatophytes from the gen-
era Trichophyton, Microsporum, and Epidermophyton. The
diagnosis of cutaneous dermatophyte infections is frequently
based on physical examination. The potassium hydroxide
(KOH) method can be used to confirm dermatophyte infec-
tions. Additionally, fungal culture serves as an alternative
method for diagnosis [7]. Trichophyton rubrum is the most
commonly identified dermatophyte in superficial fungal
infections of the skin, primarily causing tinea pedis, onych-
omycosis, tinea corporis, and tinea capitis. Serious infec-
tions caused by Trichophyton are rare; however, a case of
disseminated infection in kidney transplant recipients has
been reported [8].

T cells play a pivotal role in both direct and indirect
allorecognition in transplant immunology. Inactivation or
depletion of T lymphocytes through drugs or antibodies,
such as ATG, leads to reduced graft rejection. Glucocorti-
coids disrupt the phagocytic ability of monocytes and neu-
trophils and impair T cell functions. Calcineurin inhibitors
(CNI) selectively inhibit T-cell activation, with minimal
effects on phagocytic cells. Mycophenolic acid induces
apoptosis in activated T lymphocytes [9]. The role of
CD4 +T cells against fungal infections has been elucidated
in immunocompetent individuals. Th1 and Th17 helper cells
are the most prominent subgroups of T lymphocytes in anti-
fungal immunity. Therefore, T-cell depletion due to immu-
nosuppression increases the susceptibility to fungal infec-
tions in organ transplant recipients [10]. Also, environmental
factors are considerable determinants in the epidemiology of
fungal infections. The incidence of invasive fungal infection
was reported as 1-10% among KTR [11].
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A higher rate of skin lesions in organ transplant recipi-
ents according to the general population has been reported
in previous studies. The malignancy possibility should be
considered in the differential diagnosis of all new-onset skin
lesions. In the analysis of 116 KTR, fungal infections have
been reported as the second most common skin lesion in five
five-year follow-up periods afterward transplantation. [12]

MG is a distinct form of dermatophytosis and character-
ized by the spread of epidermal infection into the dermis.
MG is an inflammatory and granulomatous condition. MG
can rarely progress to generalized invasive infection and
internal organ involvement. The most frequently identified
organism in MG etiology is Trichophyton rubrum [5]. The
first form of MG is primarily observed in healthy individuals
and is defined as a perifollicular, papular form induced by
penetrating trauma, commonly found on the lower extremi-
ties. The second form is associated with immunosuppres-
sion, presenting as a nodular form and frequently occurring
on the upper extremities [13]. Our case report aligns with
the characteristics of the second form.

Treatment of MG is similar to other dermatophytoses
and can be achieved through topical or systemic antifungal
drugs. The majority of cutaneous dermatophytosis were lim-
ited to the epidermis, and can be cured with topical therapy.
Oral antifungal agents are employed for severe or refractory
infections and cases where the infection has spread into fol-
licles or the dermis [14]. Terbinafine, itraconazole, flucona-
zole, and griseofulvin are among oral antifungal drugs. We
successfully treated the patient with terbinafine. Dose adjust-
ment of terbinafine is not necessary in patients with creati-
nine clearance > 50 ml/min [15]. Antifungal agents have the
potential to increase the levels of CNI through cytochrome
P450 microsomal enzyme inhibition, as seen with drugs like
ketoconazole [14]. Therefore, drug concentrations should
be closely monitored. In this case, we monitored tacrolimus
levels twice a month, and no significant alterations were
detected during antifungal therapy.

Only a few case reports of the condition have been docu-
mented in transplant recipients in THE literature. Burg et al.
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reported a 39-year-old man who had undergone kidney trans-
plantation 14 years ago who had a fungal infection that was
manifested as a bilateral inguinal granuloma. The lesions
were surgically removed and Trichophyton rubrum were
detected microbiologically. Immunosuppressive treatment
was not changed and local antimycotic treatment was suc-
cesful in this case [16]. In another case, a 53-year-old male
who underwent liver transplantation was reported. Acute
cellular rejection was diagnosed five weeks after transplanta-
tion and 5 days of ATG (1.5 mg/kg/day) was administered.
Afterward, multiple distinct violaceous fluctuant nodules
were present in the inguinal and genital areas. The fungal
culture of the specimen confirmed the diagnosis by isolating
Trichophyton rubrum. These lesions were improved with
oral terbinafine 250 mg daily for six weeks [17].

In conclusion, we have emphasized the diverse range of
posttransplant skin lesions and their wide etiology. Trans-
plantation physicians should conduct thorough examinations
of the skin during each time. Being proactive in this regard
contributes to early diagnosis in immunocompromised
populations.
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