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Abstract 
Background: Porto’s Hospital Centre is one of the most active Portuguese hospitals 
in renal transplantation (performed since 1983). Although increasingly rare, oppor-
tunistic infections in transplanted patients are associated with high mortality rate in 
kidney transplantation and remain a major diagnostic challenge. Methods: We in-
vestigated 2041 cases of hospital admissions (from 2004 to 2012), any time after kid-
ney transplantation. We described the infection location, the diagnostic techniques 
used and the mortality after the infection. Results: We found 82 cases of opportunis-
tic infection caused by Herpes virus (Zoster and simplex), Cytomegalovirus, Polyoma-
virus, Aspergilus, Alternaria, Mucorales, Candida, Mycobacterium tuberculosis, 
Cryptococcus and Pneumocystis. Conclusions: In this article we highlight the im-
portant role of histology/cytology in the diagnostic process of these infections. In 
many cases prompt diagnosis and treatment are necessary to avoid life-threatening 
complications and may greatly improve prognosis. 
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1. Introduction 

Kidney transplantation is acknowledged as a major advance of modern medicine, pro-
viding high-quality life years for patients with end-stage kidney disease [1]. 

Infections agents can often be recognized on the basis of the time interval from 
transplantation, however they are still a common cause of morbidity and mortality after 
the transplant. 

A successful kidney transplant increases the lifespan, quality of life and it is more ef-
fective economically than long term dialysis therapy [2]. 

The first month after transplantation is dominated by infections related to the sur-
gical procedure, including urinary tract infection (Escherichia coli), line infection (Sta-
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phylococcus aureus and Streptococci viridans), wound infection (Staphylococcus au-
reus and Streptococci viridans) and pneumonia (Streptococcus pneumonia). 

The period between the first and sixth months is associated with the highest levels of 
immunosuppression and thus the greatest risk of opportunistic infections. 

Herpes virus may be transmitted through the transplanted organ or may be reacti-
vated because of the immunosuppressive drugs [3]. 

BK virus is the most frequent pathogenic agent of polyomavirus nephropathy in 
kidney recipients and like Herpes virus, is commonly reactivated under immunosup-
pression because after infection that often is acquired in childhood it persists in urothe-
lium of healthy individuals [4]. 

Cytomegalovirus (CMV) belong to the viral family Herpesviridae and it is one of the 
most common opportunistic viral pathogens in renal recipients, affecting about 60% of 
patients but only 20% will develop symptomatic disease [5]. 

Invasive fungal infections are a lethal problem in transplant patients. Infections 
caused by Aspergillus species, Mucorales species, Candida species, Pneumocystis and 
Cryptococcus neoformans are the opportunistic fungi responsible for most of such in-
fections [6]. 

Alternaria are ubiquitous dematiaceous fungi, that rarely affected healthy hosts, but 
can be fatal for patients that underwent large periods of immunosuppression as some 
cases of kidney transplant [7]. Kidney recipients have a major risk of developing tuber-
culosis, especially if they are living in endemic areas or have a latent infection [8]. 

2. Objectives 

The aim of this study was to evaluate the incidence of opportunistic infection (OI) in 
renal transplant patients, admitted in Nephrology Department (which has approx-
imately 600 admissions per year), in our Central and University Hospital. We also 
identified the location of the infection, the corresponding techniques of diagnosis used 
and the mortality rate after the infection. 

3. Methods 

In order to fulfill the purpose of this study, a retrospective investigation was carried out 
using the Nephrology Department’s general database and found transplanted patients 
who have undergone hospital admission any time after renal transplant. We consulted 
registries from 2004 to 2012 to identify the patients stricken by OI, using it as inclusion 
criteria in the study population. The cases with missing or inconclusive clinical data 
were excluded from the study. Sequentially, to investigate the history of each patient 
and obtain the information mentioned above, we consulted the hospital computerized 
system called SAM (Medical Support Service) collected the age, gender, serology, mo-
lecular biology, cultures, cytology and histology results, when performed. In cases with 
histologic and cytologic diagnosis, reports were found in pathology computerizes sys-
tem called Citopro and slides were raised and revised. 

4. Results 

We investigated a total of 2041 cases of hospital admission and found 82 cases of OI 
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that led to hospital admission and were caused by Herpes virus (zoster and simplex), 
CMV, Polyomavirus, Aspergillus, Alternaria, Mucorales, Candida, Mycobacterium tu-
berculosis, Cryptococcus and Pneumocystis. The lung and urogenital system were the 
most affected systems. Kidneys were affected in 3 cases by mucormycosis, tuberculosis 
and Cryptococcus. Skin was affected by herpes zoster and Alternaria. From all cases of 
OI, 42 were diagnosed by Department of Anatomic Pathology (19 through biopsy; 23 
through cytology; 2 of them through biopsy and cytology) (Table 1). 

5. Discussion 

Accordingly with other studies, among the viral pathogens identified, CMV has the 
greatest incidence, followed by polyomavirus and Herpes zoster. The complementary 
means of diagnosis used to identify CMV and Herpes zoster were made by serology and 
molecular biology in blood samples. The cases of CMV diagnosed through biop-
sy/histology corresponded to gastrointestinal involvement and three cases diagnosed 
through cytology corresponded to lung affected cases (Table 1). In our population, po-
lyomavirus has affected exclusively the genitourinary tract and could be diagnosed via 
histology and cytology (Figure 1, Figure 2), with characteristic images. In third place 
of incidence was Candida affecting mainly genitourinary tract. In others studies Can-
dida, Aspergillus and Pneumocystis had instead the major incidences. The cases of as-
pergilosis, alternaria, mucormycosis and in some cases of tuberculosis the diagnosis 
were executed through histology or cytology techniques due to culture difficulty. The 
fourth place in our study belongs to tuberculosis (Figure 3), revealing a high  
 

Table 1. Opportunistic infections, affected organs and diagnostic techniques. 
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Herpes zoster 7 29 ± 69 50 43 - - 7 7 - - - - - - - - 7 - - 1 

Cytomegalovirus 27 23 ± 69 41 44 - 3 - - - - 2 - - - 2 3 27 2 - 3 

Polyomavirus 16 24 ± 56 37 63 - - - - - 16 - - - - 2 8 - 16 - 4 

Aspergillus 4 36 ± 63 54 75 - 4 - - - - - - - - 3 3 - - - 1 

Alternaria 2 52 ± 60 56 50 - - 2 2 - - - - - - 2 - - - - 1 

Mucorales 1 64 64 100 1 - - - - - - - - - 1 - - - 1 1 

Candida 12 26 ± 80 48 17 - 3 - - - 6 - - - - 2 7 - - 5 1 

Mycobacterium tubeculosis 9 32 ± 53 41 67 1* 6 - - - 1 2 1* 1* 1* 6 2 - 3 6 3 

Cryptococcus 2 34 ± 57 46 100 1 2 - - 1 - - - - - 1 - - 1 1 - 

Pneumocistis 2 60 ± 54 57 100 - 2 - - - - - - - - - - - - - 2 

Total 82 23 ± 80  51 3 20 9 9 1 23 4 1 1 1 19 23 34 22 13 17 

Min., minimum; Max., maximum. Atg, antigens. *Corresponding to the same case. 
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Figure 1. Polyomavirus kidney—biopsy (HE 400×). 

 

 
Figure 2. Polyomavirus—urinary cytology (400×). 

 

 
Figure 3. Tuberculosis larynx—biopsy (Ziehl Neelsen 400×). 
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incidence compared with other studies, probably because this disease is still endemic in 
Portugal. 

Deaths that occurred during the admissions episode were related with patient mor-
bidities. There were eight deaths diretly related to OI and the responsible microorgan-
isms were Aspergillus, Alternaria, Mucorales, Mycobacterium tuberculosis, Crypto-
coccus and Pneumocystis. 

The histological features of Aspergillus are a non pigmented septate microorganisms 
with dichotomous branching hyphae forming acute-angle (45˚) (Figure 4, Figure 5). 
Alternaria shows pigmented hyphae and round-shaped fungal cells in a granulomatous 
dermal infiltrate (Figure 6). Mucorales is a hyaline, thin walled, pauciseptate hyphae 
with right angle branching (Figure 7). Cryptococcus are a narrow-based budding yeasts 
with a thick capsule (Figure 8). Pneumocystiis are a small yeasts with narrow based 
budding grouped in clusters. 
 

 
Figure 4. Aspergillus lung—biopsy (HE 400×). 

 

 
Figure 5. Aspergillus lung—cytology (20×). 
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Figure 6. Alternaria skin—biopsy (Grocott 400×). 

 

 
Figure 7. Mucorales kidney—biopsy (Silver 400×). 

 

 
Figure 8. Cryptococcus kidney—biopsy (PAS 1000×). 
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6. Conclusion 

The increased use of the anatomic pathology as diagnostic method is explained because 
it is a practical and sensitive screening method and also because it allows a rapid detec-
tion. Furthermore, culture as a method of diagnosis is not always sensitive, does not 
always discriminate between invasive disease, colonization and contamination and also 
usually takes more than a week to appropriate fungal growth to occur. Serologic diag-
nosis is not normally suitable in immunosuppressed patients, because antibody pro-
duction is slowed. Molecular methods, in spite of being potentially more sensitive and a 
faster method of diagnosis, are not universally standardized and their specificity and 
sensitivity vary in different studies. Therefore, the cytology and histology should be 
viewed most of times as a first way of prompt diagnosis in these patients. 
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