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SEROLOGICAL MARKERS OF VIRAL, SYPHILITIC AND TOXOPLASMIC INFECTION IN
CHILDREN AND TEENAGERS WITH NEPHROTIC SYNDROME: CASE SERIES FROM
MATO GROSSO STATE, BRAZIL

Silvania Franca da Silva SOARES, Teresinha Lermen DONATTI & Francisco José Dutra SOUTO

SUMMARY

Some infections can be the cause of secondary nephrotic syndrome. The aim of this study was to describe the experience of a Renal
Disease Reference Clinic from Central Brazil, in which serological markers of some infectious agents are systematically screened in
children with nephrotic syndrome. Data were obtained from the assessment of medical files of all children under fifteen years of age,
who matched nephrotic syndrome criteria. Subjects were tested for IgG and IgM antibodies against 7. gondii and cytomegalovirus;
antibodies against Herpes simplex, hepatitis C virus and HIV; and surface antigen (HBsAg) of hepatitis B virus. The VDRL test was
also performed. 169 cases were studied. The median age on the first visit was 44 months and 103 (60.9%) patients were male. Anti-
CMV IgG and IgM were found in 70.4% and 4.1%, respectively. IgG and IgM against Toxoplasma gondii were present in 32.5% and
5.3%, respectively. Two patients were positive for HBsAg, but none showed markers for HIV, hepatitis C, or Treponema pallidum.
IgG and IgM against herpes simplex virus were performed on 54 patients, of which 48.1% and 22.2% were positive. IgM antibodies in
some children with clinical signs of recent infection suggest that these diseases may play a role in the genesis of nephrotic syndrome.
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INTRODUCTION

Nephrotic syndrome can be provoked by primary or systemic kidney
disease and is characterized by massive proteinuria, hypoalbuminaemia
(< 2.5 g/dL), hyperlipidaemia, and lipiduria. In secondary nephrotic
syndrome, the kidney is affected by changes induced by a systemic
condition, such as infection, exposure to drugs, or cancer’s. Nephrotic
syndrome is like a chronic disease that increases the frequency of
consultations in outpatient pediatric nephrology clinics, and that
eventually prolongs hospitalization. This clinical condition usually
extends to adolescence. Nephrotic syndrome in children, in most cases,
is idiopathic, caused by minimal glomerular lesions (MGL), with good
long-term prognosis. The two primary glomerular alterations during
adolescence are MGL and focal segmental glomerulosclerosis (FSGS).
Immunological phenomena are involved in the damage to the glomeruli,
and therefore treatment of nephrotic syndrome is largely based on
immunosuppression, particularly with corticosteroids'*.

Chronic or prolonged infections by several agents, in particular
hepatitis B and C, syphilis, toxoplasmosis, AIDS, and cytomegalovirus
are some of the causes of secondary nephrotic syndrome*10:16.2023.27.28,
On the other hand, frequent use of immunosuppressants in children with
kidney disease or kidney transplant recipients make these individuals
susceptible to opportunistic infections by intracellular parasites such as

cytomegalovirus (CMV) and herpes simplex virus (HSV) 1 or 26142122,

Most protocols for the management of children with nephrotic
syndrome recommend screening of infectious agents, because these
may require specific treatment''’. Furthermore, immunosuppression
in patients with chronic infections could lead to the worsening of the
infection and of the general clinical condition.

Routine assessment of nephrotic syndrome causes was established in
the Outpatient Clinic of Pediatric Nephrology, at Jilio Muller University
Hospital (HUJM), Federal University of Mato Grosso, in the city of
Cuiabd, in 1990, and includes serological tests to diagnose possible
associated infectious diseases (toxoplasmosis, syphilis, hepatitis B and
C,CMYV, HIV). Serological tests to detect herpes simplex infection, was
later introduced.

The aim of this study was to describe and analyze the accumulated
experience with this routine assessment and its impact on the therapeutic
approach and progression of affected patients.

MATERIAL AND METHODS

This is a descriptive study of a case series of nephrotic syndrome in
children and adolescents monitored from 1990 to 2012 at the Outpatient
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Clinic of Pediatric Nephrology, at Jilio Muller University Hospital,
which serves as a reference clinic for the whole Mato Grosso State.
Around 800 children and teenagers with renal and urinary tract diseases
are monitored in this clinic. The medical records of all patients with
criteria that confirmed the diagnosis of nephrotic syndrome and who
underwent the research protocol for infectious diseases (hepatitis B
and C, syphilis, AIDS, CMYV, and toxoplasmosis) were reviewed. Since
2010, the evaluation of HSV 1 and 2 has been included in this protocol.

The protocol comprised the screening for IgG antibodies against 7.
gondii, CMV, and HSV; IgM antibodies against 7. gondii, CMV, and HSV;
antibodies against hepatitis C virus (HCV), and HIV; and screening for
the surface antigen (HBsAg) of the hepatitis B virus (HBV), in addition
to performing the Venereal Disease Research Laboratory (VDRL) test
for treponemal infections. Immunological techniques have changed over
time, and more recently, these have been performed by enzyme-linked
immunosorbent assay (ELISA) and more modern derivatives thereof.

An electronic database was built with the aid of SPSS for Windows,
version 11.0. Data were described as means or medians, proportions, and
their dispersion and precision parameters. The review of medical records
was approved by the clinical director of the hospital and its ethical aspects
were reviewed and approved by the Ethics Review Board of the HUIM
(Plataforma Brasil CAAE: 01897812.2.0000.5163), on June 13, 2012.

RESULTS

The study population consisted of 169 patients treated from January
1990 to August 2012, of which 103 (60.9%) were male. The median
age on the first visit was 44 months (interquartile range: 29-88 months),
and on the last visit, 118 months (interquartile range: 65-167 months).
The median follow-up time was 43 months (interquartile range: 16-94
months).

All the patients were diagnosed with nephrotic syndrome,
according to the criteria of the International Study of Kidney Disease
in Children (ISKDC)". Upon initial medical appointment, 72 (42.6%)
out of 169 presented hypertension and haematuria. It took one or more
hospitalizations to control the edema in 86% of the patients. Only two
patients did not receive corticosteroids.

Renal biopsy was performed on 82 (48.5%) patients who had an
unsatisfactory response to corticosteroids, patients aged less than one
year, and patients with renal failure associated with nephrotic syndrome
signs and symptoms, MGL (47.6%) and FSGS (30.5%), were more
frequent.

Table 1 shows the results of serological tests for infections of interest.
IgG antibodies against CMV (70.4%) and against 7. gondii (32.5%) were
identified as the predominant infectious agents. IgM antibodies against
T. gondii and CMV were positive in 5% and 4% patients, respectively.
Two cases of hepatitis B were recorded. No cases of syphilis, HCV, or
HIV infection were recorded. In terms of HSV, 54 (32%) patients were
assessed, and IgG and IgM antibodies were present in 48.1% and 22.2%
of the cases, respectively.

Although a typical clinical condition of acute toxoplasmosis was not
characterized, 18 patients received specific treatment against toxoplasmosis.
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Table 1
Serological test results for toxoplasmosis, CMV, HIV, HBV, HCVC, syphilis,
and HSV of 169 pediatric nephrotic patients in a hospital of Mato Grosso State,
Central Brazil

Infectious agent N Positive (%) Negative (%)
T. gondii 169

IeG 55(32.5) 114 (67.5)

IgeM 9(5.3) 160 (94.7)
Cytomegalovirus 169

IeG 119 (70.4) 50 (29.6)

IgM 7(4.1) 162 (95.9)
Hepatitis B 169

HBsAg 2(1.2) 167 (97.9)
Hepatitis C 169

Anti-HCV 0 169
HIV 169

Anti-HIV 0 169
Syphilis 169

VDRL 0 169
Herpes virus 1 and 2 54

IeG 26 (48.1) 28 (51.9)

IgM 12 (22.2) 42 (77.8)

Nine of these patients showed positive IgM levels concomitant with early
stage decompensated nephrotic syndrome. The other nine had elevated
IgG levels compared to initial values, which was regarded as a possible
reactivation of toxoplasmosis, as well as an unfavorable response to
corticosteroids. Seven IgM-positive patients presented remission after
treatment with sulfadiazine and pyrimethamine, but needed additional
prednisone to achieve this remission. These patients relapsed, but retained
their sensitivity to corticosteroids and showed favorable progression. Of
the nine cases of suspected reactivation of toxoplasmosis that were treated,
seven regained corticosensitivity (Table 2).

As noted for toxoplasmosis, no typical signs of acute infection
were identified in the seven patients who tested positive for the anti-
CMV IgM test. In spite of it, the two patients who had the most
severe nephrotic syndrome received ganciclovir. These patients
presented initial clinical remission without the need for therapy using
corticosteroids. Subsequently, both relapsed and were controlled with
corticosteroids (Table 3). A patient with recent primary decompensated
nephrotic syndrome and positive result in the CMV IgM test presented
a spontaneous remission of nephrotic syndrome without the use of
corticosteroids and showed no recurrence during eight years of follow-up.

Of the 12 patients positive for anti-HSV IgM, four received acyclovir,
concomitant with corticosteroids, and showed good response. The
other eight patients had already initiated corticotherapy and were under
remission when the serology results were released. Five patients showed
typical signs and symptoms of gingivostomatitis, concomitant with the
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Table 2
Characteristics of nine patients with IgM antibodies against toxoplasmosis, including clinical progression, response to therapy, and type of renal injury

. . Clinigal . Antiparasitic Response to
Patient Biopsy preseptatlop of HTN Hematuria treatment corticosteroids Frequent relapses
acute infection®
1 FSGS - + - + + +
2 FSGS + - - + + +
3 - - + - + + +
4 FSGS + + + + + -
5 MGL + + + + - +
6 - - + - + + -
7 - - + + + -
8 FSGS - + + + - +
9 - + - - + + +

MGL = minimal glomerular lesions; FSGS = focal segmental glomerulosclerosis; HTN = Hypertension; Frequent relapses = two or more relapses of nephrotic syndrome
in six months. *Clinical presentation of acute infection = fever and/or lymphadenopathy.

Table 3
Characteristics of seven patients with IgM antibodies against CMV, including clinical progression, response to therapy, and type of renal injury

Clinical
presentation of HTN
acute infection*

Patient Biopsy

Treatment with
ganciclovir

Response to

Hematuria . .
corticosteroids

Frequent relapses

- + -

MGL
FSGS + +

~N O R WND =
\
+ o+ o+ 4+
\

+ 4+ o+ 4+

- - + +

+ + - +

MGL = minimal glomerular lesions; FSGS = focal segmental glomerulosclerosis; HTN = Hypertension. Frequent relapses = two or more relapses of nephrotic syndrome
in six months. *Clinical presentation of acute infection = fever and/or lymphadenopathy.

initial phase of nephrotic syndrome. Three out of five had severe nephrotic
syndrome with intense haematuria, which led to treatment with acyclovir
and then with prednisone. One of them was considered corticoresistant
(remission after using mycophenolate mofetil). The other two patients,
who also had gingivostomatitis, showed good response to corticosteroids
and, therefore, did not receive acyclovir (Table 4).

The two cases of hepatitis B occurred in the 1990s, in four- and
seven-year-old girls, both HBeAg-positive. Both children received
corticosteroids, showed corticodependent behavior, but progressed to a
resolution of the liver condition, with seroconversion to anti-HBs after
six months of illness. In both cases, the renal disease remained active
even after seroconversion.

DISCUSSION

The clinical management of patients with nephrotic syndrome,

especially in pediatric patients, includes screening of potential
secondary causes of nephrotic syndrome, such as infectious diseases.
Screening is important because it enables the physician to address
specific causative agents and because these patients are usually treated
with immunosuppressants for the glomerular dysfunction''. This study
discusses a case series consisting of 169 children and adolescents with
nephrotic syndrome, with long-term follow-up. This nephrotic pediatric
group represents the largest ever to be reported in Brazil.

IgG antibodies against CMV was the most prevalent marker of
infectious disease (70.4%), with toxoplasmosis as the second most
common exposure (32.5%). Similar statistics have been reported in
previous studies involving general population from other Brazilian regions
(32.4-74.5% for toxoplasmosis and 80-90% for cytomegalovirus)>®2+2>.
Both infections are known to be very common and may be asymptomatic
or cause nonspecific febrile symptoms. Less frequently, they may involve
the kidneys and even cause nephrotic syndrome*'”. The high frequency of
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Table 4
Characteristics of the twelve patients with IgM antibodies against HSV 1 and 2, including clinical progression, response to therapy, and type of renal injury

. . Clini({al . Treatment with Response to
Patient Biopsy preseptatlop of HTN Hematuria acyclovir corticosteroids Frequent relapses
acute infection*
1 MGL + - + + - -
2 FSGS - + - - + +
3 FSGS - + + - - +
4 - + + + + + -
5 GNM - + + - + -
6 - - + + - + +
7 - + + + + + -
8 - - + - + +
9 - + - - - + +
10 - - + + - + -
11 FSGS - + + - - +
12 FSGS - + + + - +

MGL = minimal glomerular lesions; FSGS = focal segmental glomerulosclerosis; GNM = membranous glomerulonephritis; HTN = Hypertension. *Clinical presentation
of acute infection = gingivostomatitis and/or adenomegaly. Frequent relapses = two or more relapses of nephrotic syndrome in six months.

prior exposure to these two agents, as observed in this study population,
raises concern regarding their management because most nephrotic
syndrome therapies use highly immunosuppressive drugs.

Serological indications of recently acquired infection (IgM-positive)
by CMV or T. gondii occurred in 4% and 5% of patients, respectively.
However, it was not possible to characterize febrile illness with
lymphadenopathy or mononucleosis syndrome in many of these patients.
This is in agreement with the previous report of TOPOROVSKI et al. on
nephrotic syndrome cases that were seropositive for 7. gondii*’. Although
an apparent initial response to specific treatment was observed in some
cases, most patients later relapsed, making it difficult to interpret the
actual role of these agents in the development of nephrotic syndrome.
In parallel, the concomitant use of corticosteroids may have influenced
the recovery of patients who received sulfamides, pyrimethamine, or
ganciclovir. In cases involving reactivation of toxoplasmosis, there is
also some speculation that the use of corticosteroids may have played a
role in its aetiology. However, after specific anti-protozoan therapy, most
patients again presented satisfactory response to corticosteroids. One
hypothesis to explain this phenomenon would be that the control of the
infectious disease facilitated the recovery of corticosensitivity. Anyway,
the result of the screening for CMV and 7. gondii infection markers in
nephrotic syndrome cases emphasize the need for prospective studies
that employ novel molecular biology techniques to better understand the
precise role of these agents in the pathogenesis of nephrotic syndrome.

Two cases of hepatitis B were monitored in the 1990s. There was
a significant decline in the incidence and circulation of this infection
recently in Brazil due to the nationwide vaccination of children since
1998". This may explain the low incidence of this infection as a cause
of nephrotic syndrome in the present case series. HBV has been known
for decades as the potential generator of nephrotic syndrome than the
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CMV and T. gondii infection'>'$2°, However, in these two cases, serologic
cure of infection was documented during follow-up. Even so, the patients
continued to experience relapses of nephrotic activity. This was an
unexpected finding because nephrotic syndrome associated to HBV is
always linked to intense viral replication, coupled with the accumulation
of antigen-antibody complexes in the glomerular basement membrane'®2.

The behavior observed in hepatitis B cases raises the possibility that
the infection may have triggered the development of glomerular disease
in immunogenetically predisposed individuals. The same hypothesis
could be applied to cases that test positive for CMV and T. gondii IgM
antibodies.

Cases positive for IgM antibodies against herpes simplex presented
typical clinical manifestations of this infection, more than for the
other infectious agents investigated, such as gingivostomatitis, classic
in cases of a primary herpetic infection. In one of the cases, the renal
histology showed significant amounts of immunoglobulin deposits
(full-house pattern), a very common characteristic of post-infectious
glomerulonephritis.

Herpes simplex may have been the activating factor for the development
of kidney disease, a phenomenon spurred by immunosuppression, or just
a coincident event. Regardless of the role played by this agent, its co-
occurrence with the recent-onset nephrotic syndrome suggests that the
medical community should be alert in monitoring herpes infection in
younger patients with nephrotic syndrome.

Other important infections also related to nephrotic syndrome, such
as HIV, hepatitis C and syphilis were not found in this series. It may be
possible that these diseases were not common in this particular age group.
These agents may also have no epidemiological relevance to nephrotic



SOARES, S.E.S.; DONATTI, T.L. & SOUTO, EJ.D. - Serological markers of viral, syphilitic and toxoplasmic infection in children and teenagers with nephrotic syndrome: case series from

Mato Grosso State, Brazil. Rev. Inst. Med. Trop. Sao Paulo, 56(6): 499-504, 2014.

syndrome and thus it may be impractical and more costly to perform
routine screening for these agents.

The importance of monitoring the serological status of pediatric
patients with kidney diseases, especially nephrotic syndrome, has
been well established; the protocols of scientific associations have also
presented guidelines on their assessment"!'""'>!>, However, the influence
of infectious diseases during the course of the disease has still proven
to be a much broader subject to be explored.

It was highlighted the occurrence of cases of nephrotic syndrome
with concomitant serologic pattern suggestive of acute or active infection
by T. gondii, CMV, HBYV, or herpes simplex. Certainly, more studies are
needed to better understand the pathogenesis of nephrotic syndrome and
the role of these infections in its progression.

RESUMO

Marcadores soroldgicos de infecgdes virais, sifilis e toxoplasmose
em criancas e adolescentes com sindrome nefrética: série de casos
de Mato Grosso, Brasil

Algumas infecgdes podem ser causa de sindrome nefrética. O
objetivo desse estudo foi descrever a experiéncia de clinica pedidtrica
de doencas renais do Brasil Central, onde marcadores soroldgicos de
algumas doengas infecciosas sdo sistematicamente avaliados em criangas
com sindrome nefrética. Dados foram obtidos de registros médicos de
todas as criangas com menos de 15 anos que preenchiam critérios de
sindrome nefrética. Os participantes foram testados para presenca de IgG
e IgM contra Toxoplasma gondii e citomegalovirus; anticorpos contra
herpes simples, virus da hepatite C e HIV, além do antigeno de superficie
da hepatite B (HBsAg). VDRL também foi testado. 169 casos foram
estudados. A idade média na primeira visita foi 44 meses e 103 eram
do sexo masculino (60.9%). Anti-CMV IgG e IgM foram identificados
em 70,4% e 4,1%, respectivamente. IgG e IgM contra 7. gondii eram
positivos em 32,5% e 5,3%. Dois pacientes eram HBsAg positivos, mas
nenhum mostrou positividade para HIV, hepatite C ou sifilis. IgG e I[gM
contra herpes simples foram realizados em 54 pacientes, dos quais 48,1%
e 22,2% eram positivos. Anticorpos IgM positivos em algumas criangas
com sinais clinicos de infec¢ao recente sugerem que essas doencas podem
exercer um papel na génese da sindrome nefrética.
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