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Background. Renal lesions in leprosy have been extensively described, including amyloidosis,
glomerulonephritis, nephrosclerosis, tubulointer stitial nephritis and granulomas. Material and
Methods. A retrospective study was designed to detect renal function abnormalities in 461 leprosy
patients, without any co-mor bidity, seen in a university hospital in northeast Brazil. The laboratory
test results concerning renal function were examined in the patients medical records. Results. The
mean age was 39 + 18 years and 217 (47%) were male. The mean duration of disease was 21 + 38
months. Levels of creatinine above 1.4mg/dL had been detected in 40 patients (8.6%). The levels of
creatinine and urea were higher in lepromatous leprosy patients. Proteinuria, hematuria and
hemoglobinuria were significantly more frequent in this presentation of leprosy. Nephrotic levels of
proteinuria (>3.5mg/dL) were found in three (2.1%) of 138 lepromatous leprosy patients. A positive
association was found between duration of disease and high levels of creatinine in the general
sample and in the lepromatous leprosy patients. There was no association between time of treatment
and high levels of creatinine.Conclusion. Renal involvement in leprosy seems to be related to the
quantity of bacilli present in the body. It isimportant to evaluate the renal function in all leprosy
patientsin order to detect any abnormality and prevent renal failure, which is still a potential cause
of death in this disease.
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Leprosy isstill animportant public-health problem. Brazil
is the second country in the world in number of cases[1,2].
Renal abnormalitiesin leprosy have been widely described in
themedical literature[3-11]. Mitsuda& Ogawa[12] werethe
first to report rena lesions in this disease, through autopsy
findings. Kean & Childress[13] described glomerulopathies,
tubulopathies and nefrosclerosis in the kidneys of leprosy
patients, also through autopsy findings. Renal injury seems
to be common in patients with erythema nodosum leprosum
(ENL) [8]. In areview of 199 autopsies of Brazilian leprosy
patients, renal lesionswerefound in 144 (72%) of them; they
presented amyloidosis, glomerulonephritis, nephrosclerosis,
tubulointerstitial nephritis, granulomas, and other lesions[8].

Glomeruli injury has been described in histology findings
in leprosy patients, progressive mesangial glomerulonephritis
being the most common lesion [7,8,14]. Many other kinds of
glomerulonephritis have also been described [3-
6,8,10,11,13,15,16]. Theincidence of glomerulonephritishasbeen
reported to range from 6% to 50% in leprosy patients [17].
Amyloidosis, the incidence of which ranges from 2% to 55%
[17], is attributed to chronic granolomatous reactions caused
by Mycobacteriumleprae[18],and it is manifested mainly by
significant proteinuria [19]. It may progress to chronic renal
failure, which isone of the causes of death in leprasy [20].
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The exact pathogenesis of renal lesionsin leprosy is still
uncertain[18]. The bacteriado not seemto bedirectly involved
intherenal lesions[12], athough they have been detected in
the glomeruli and renal parenchyma of some patients[8,14].
The glomerular lesion is probably caused by immune-
complexes, which devel op during thereactional states, mainly
in erythemanodosum leprosum?®. Thisis supported by clinical
and laboratoria findings, such asthe visualization of immune-
complexesand adecrease of serum complement in some cases
[5,7,21-25].

After approval by the Ethics Committee of the Walter
Cantidio University Hospital, Faculty of Medicine, Federa
University of Cearg, Brazil, wecarried out aretrospective study
in order to detect renal function abnormalities in leprosy
patientsthrough analysisof clinical and laboratoria datafrom
themedical records.

Material and M ethods

The patients eligible for inclusion in this study were all
thosewith confirmed diagnosis of leprosy admitted to or seen
in the Walter Cantidio University Hospital, Faculty of
Medicine, Federal University of Cear4, Brazil, in the period
between January 1976 and December 2002. Patients were
excluded if they had any co-morbidity, such as hypertension,
diabetes, urinary tract infection, or any other conditions that
could be responsible for renal dysfunction.

Diagnosis had been made based on clinical and
laboratorial findings, such as skin lesions, peripheral nerve
injury, bacilloscopy and histopathological analysis of skin
lesions. The patients were classified according to the
recommendations of the World Health Organization, as
indeterminate (1), tuberculoid (TT), borderlinetuberculoid (BT),
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mid-borderline (BB), borderline lepromatous (BL) and
lepromatous(LL).

A medical record with the following items was made for
each patient: identification (name, age, gender, job, origin,
address, telephone number), time of disease, time of treatment,
symptoms and signs, laboratorial finds during treatment
(serum ureaand creatinine, serum sodium and potassium and
urinaysis).

The means of the maximum values of serum urea and
creatinine found during the course of the disease were
calculated. Proteinuria, hematuria, hemoglobinuria and
leukocyturiawere analyzed through the use of reagent strips.
We considered proteinuriaand hemogl obinuriaas one or more
“+” in the qualitative exam. We considered levels of protein
above 3.5g/dL in 24h proteinuriaas nephrotic. Hematuriawas
considered asoneor more* +” inthe qualitative exam and one
or moreerythrocytes per high power field. Leukocyturiawas
considered as the presence of five or more leukocytes per
high-power field.

Renal failure was defined as a serum level of creatinine
>1.4mg/dL . We compared theresultsfrom tubercul oid leprosy
patients with those from lepromatous | eprosy patients, which
represent the two poles of the disease, in order to determine
whether renal abnormalities are more commonly associated
with the multibacillary form of the disease. An analysiswas
also made of time of disease, time of treatment and high
levels of creatinine to determine if these variables are
associated.

Theresultswere expressed asmean + SD. All datawere
analyzed through the programs Epi Info, version 6.04b 2001,
and Stata, version 7.0 2001. Thet test and Fischer’s exact
test were performed to verify thelevelsof significanceinthe
differences between the data from tuberculoid leprosy and
lepromatous leprosy patients. The chi square test was used
to determine if there was association between duration of
disease, duration of treatment, age, and high levels of serum
creatinine. A 5% Pvalue or an oddsratio confidenceinterval
of 95%, were considered significant.

Results

During the period of this study, 547 inpatients and
outpatientswith leprosy were attended at the Walter Cantidio
University Hospital, 461 of which had no co-morbidity; 217
(47%) weremal e and the mean agewas 39 + 18 years(range 4-
87). The mean time of disease was 21 + 38 months (range 1-
393), and the mean time of treatment was 14 + 14 months
(range 1-120).

Among these patients, 418 (90%) had used the correct
treatment. It consisted of multidrug therapy, asrecommended
by the World Health Organization, with rifampicin and dapsone
for paucibacillary patients and rifampicin, dapsone and
clofaziminefor multibacillary patients[26,27]. Thereactional
states were treated with corticosteroids or thalidomide.

According to the WHO classification, the patients were
indeterminate (18%), tubercul oid (28%), borderlinetuberculoid
(11%), mid-borderline (4%), borderline lepromatous (8%) or
lepromatous (30%). Cases of neural leprosy were also found
(1%). Theclinical and epidemiological data of these patients
aresummarizedin Table 1.

Urinary abnormalities were found in all clinical
presentations of leprosy. Proteinuria was found in 36 cases
(7.8%), hematuriain 60 (13%), hemoglobinuriain 34 (7.3%)
and leukocyturiain 76 (16.4%). Nephrotic levelsof proteinuria
(>3.5g/dL) werefound infour patients (0.8%, Table 2).

The mean serum urea and creatinine concentrations of the
461 patientswere91 + 71 mg/dL and4.1+ 5mg/dL, respectively.
Levesof crestinineabove 1.4mg/dL weredetected in 40 patients
(8.6%) and levelsof ureaabove40 mg/dL in52 (11.2%). Among
the patients with renal failure, 18 (45%) were lepromatous, 7
(17.5%) tuberculoid, 7 (17.5%) indeterminate, 3 (7.5%) borderline
lepromatous, 3 (7.5%) borderline tuberculoid and 2 (5%) mid-
borderline. The mean levels of serum sodium and potassium
werewithinthenormal values(mean of 135+ 5.7mEg/L and4.4
+ 0.8mEg/L, respectively). Electrolytesabnormaitieswerefound
infew patients (Table 3). Urinalysis detected proteinuriain 11
of thepatientswith renal failure (27.5%), hematuriain 15 (37.5%),
hemoglobinuria in 12 (30%) and leukocyturia in 10 (25%).
Nephroticlevelsof proteinuria(>3.5g/dL) werefound in one of
these patients (2.5%).

A comparison between the patients with tuberculoid
leprosy and lepromatous |eprosy can beseenin Table4. There
were significant differencesin gender, time of disease, serum
levels of urea and creatinine, frequency of renal failure,
proteinuriaand hematuria. Duration of disease waslonger in
the lepromatous leprosy patients. Renal failure (creatinine
levels > 1.4mg/dL) was more frequent in the lepromatous
patients. Abnormalitiesinthe urinalysis(proteinuria, hematuria
and hemoglobinuria) were also more frequent in the
lepromatous leprosy patients. Leukocyturiawasfound in both
groups, without significant differences. Nephrotic levels of
proteinuria (>3.59/dL) were found in 3 (2.1%) of the
lepromatous leprosy patients.

A positive association was found between duration of
disease and renal failure in the general sample. The duration
of treatment did not show any association with renal failure.
Among thetuberculoid leprosy patients (n=129) therewasno
association between time of disease, time of treatment and
renal failure (Tableb).

There were three deaths among the 461 patients, the
estimated mortality rate being 0.6%. The causes of death were
septic shock, secondary to skin lesion infection, and
pulmonary embolism.

Discussion

The analysis of the epidemiological data shows that
leprosy can occur at any age, the development of disease
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Table 1. Clinical and epidemiological data of 461 leprosy
patients

N (%) /mean + SD

Gender
Mae 217 (47%)
Femde 244 (53%)
AGE (years) 4-87(39+18)

Time of disease (months)
Time od treatment (months)
Formsof leprosy (WHO)

0-393 (20 39)
0-120 (14 14)

Indeterminate 85 (18%)
Tuberculoid 129 (28%)
Borderlinetuberculoid 49 (11%)
Borderline 19 (4%)
Borderlinelepromatous 37 (8%)
Lepromatous 138 (30%0)
Neura 4 (1%)

Mean = arithmetic mean; SD = standard deviation. WHO —
World Health Organization criteria.

Table 2. Renal abnormalitiesfound in 461 |eprosy patients

N %

Blood
Cregtinine> 1.4mg/dL 40 86
Urea>40mg/dL 2 12

Urine
Proteinuria b 78
Nephrotic levelsof proteinuria 4 08
Hematuria 60 13
Hemoglobinuria A 76
Leukocyturia 7% 164

Table 3. Electrolyteabnormalities seen in 461 leprosy patients

N %

Sodium
Hyponatremia(Na'<135mEg/L) X 78
Hypernatremia(Na>145mEg/L ) 2 04

Potassium
Hypocalemia(K*<3.5mEg/L) 2 26
Hypercalemia(K*>5mEg/L) 2 26

being dependent on the immune response of the host [1,28-
30]. Time of disease was extremely variable, with some cases
being detected in theinitial phases and othersonly in the end
stages. The classification of the patients, according to the
World Health Organization criteria, showed ahigher prevalence
of the two poles of the disease (tuberculoid and lepromatous
leprosy) [1].

High levels of serum creatinine were seen in 40 patients
(8.6%). Most of these (45%) had lepromatous leprosy, which

suggests that this form of disease has a stronger association
with renal damage. These patientshad no other disease besides
leprosy; so the renal dysfunction could be attributed to
leprosy itself or to the drugs administered during itstreatment.
Leprosy patients with renal injury have a large spectrum of
clinical manifestations, which range from asymptomatic
disease to classical nephrotic syndrome [7]. In a study
performed by Kirsztajn et al.[31], no obvious alteration of
renal function was detected in the analysisof serum creatinine.
These same authors proposed the dosing hematuria,
microalbuminuriaand 3,-microglobulin to detect the earliest
alterations of renal involvement in leprosy [31]. Acute renal
failure can occur in leprosy, the main cause of this being the
occurrence of acute tubular necrosis as a result of sepsis
observed in the end stages of the disease [7]. Chronic renal
failure seems to be more common in leprosy, due to
amyloidosis, being an important cause of death in these
patients [8,14,20]. Amyloidosisis considered to be the main
cause of renal failurein patientswith leprosy [8]. Nakayamaet
al. [8] found that 57% of leprosy patients with amyloidosis
presented renal failure and died because of this condition.

Visceral involvement in leprosy has been reported
frequently; many organs can be damaged by leprosy [17].
Some studies have demonstrated that renal lesions are the
main cause of deathinleprosy patients[10]. Organ dysfunction
seems to correlate with the quantity of bacilli and/or the
presence of other factors, such asassociated diseases, amyloid
infiltration, concomitant infections, leprosy reactionsand side
effects of drugs[17]. In our study, we only included patients
who had no other disease besides leprosy, and who were
only using thedrugsof multidrug therapy (rifampicin, dapsone
and clofazimine) or drugs for the reactional states
(corticosteroids or thalidomide), so that the rena abnormalities
found could be attributed to leprosy or to the nephrotoxic
effects of these drugs.

Renal injury seemsto be commonin patientswith erythema
nodosum leprosum (ENL) [17,18]. Proteinuriaand/or hematuria
may occur in multibacillary patientsor during episodesof ENL,
without overt nephritisor nephritic syndrome and with normal
histology [17]. Both glomerular andinterstitia lesionsareknown
to occur inlepromatousleprosy [20]. Theproliferativeglomerular
lesions are smilar to post-streptococcal glomerulonephritis.
Patients with leprosy and skin lesions are probably more
susceptibleto streptococcal skin infection and subsequent renal
involvement [20]. The exact pathogenesis of renal lesionsin
leprosy istill uncertain [18]. Glomerular lesions can be caused
by immune-complexes, which develop during the reactional
states, mainly in the erythema nodosum leprosum [20,31,32].
Thisconclusionissupported by clinica andlaboratoria findings,
such as visualization of immune complexes and a decrease of
serum complement in some cases|[5,7,21-25].In our study, the
patients had not been submitted to renal biopsy, so that we
could not describethetype of renal injury through histol ogical
findings. We a so could not determineif therewasinvolvement

www.bjid.com.br



110

Renal Involvement in Leprosy

BJID 2006; 10 (April)

Table4. Clinical and laboratorial datafrom tuberculoid leprosy and lepromatous leprosy patients

Tuberculoid L eprosy LepromatousLeprosy  Pvalue
(n=129) (n=138)

Gender

Mae 44 (35%) 80(58%) 001

Femde 85(65%) 58(42%0) 0.005
Age (years) 39.1+18 395+19 044
Time of disease (months) 16+24 25+39 001
Time of treatment (months) 13+13 15117 013
Serum creatinine (mg/dL) 08+29 14+29 0.008
Serum urea(mg/dL) 27+12 42+ 49 0.0003
Renal failure (serum creatinine> 1.4mg/dL) 7(6%0) 18(13%) 0.02
Urinalysis

Proteinuria(="“+" 4(3.1%) 23(16.6%0) 0.0001

Hematuria(> 1/HPF) 11 (8.5%) 25(18.1%) 003

Leukocyturia (= 5/HPF) 21(16.2%) 25(18.1%) 0.74

Pvalueaccording tothet test and Fischer’ sExact Test; Statistically significant at p < 0.05 (95% confidenceinterval).

Table 5. Association between duration of disease, duration of treatment and high levels of serum creatinine (renal failure) in

tuberculoid leprosy and lepromatous leprosy patients

Duration of diseasex renal failure

Duration of treatment x renal failure

Generd sample

OR 048

a 0.23-0.98

Pvalue 004
Tuberculoid Leprosy

OR 042

a 0.07-2.61

Pvaue 042
Lepromatous leprosy

oR 024

a 0.07-0.73

Pvaue 0.008

084
041-171
0.72

347
0.43-90.9
0.36

055
0.18-1.67
0.36

OR = oddsratio, Cl = 95% mean confidence interval, p value according to the chi square test; Statistically significant at

p < 0.05 (95% ClI).

of immune complexes in the pathogenesis of glomerular
damage, because the serum complement of these patients had
not been analyzed.

Important urinalysis abnormalities were found, such as
proteinuria, hematuria, hemoglobinuriaand leukocyturia. These
abnormalities were more frequent in the lepromatous leprosy
patients. When comparing the patients from the two poles of
leprosy (tuberculoid and lepromatous), we saw someimportant
differences in renal involvement. There was no significant
differenceinageor timeof treatment. Treatment isusually longer
inmultibecillary forms[26,29,30]. Someof the patientsabandoned
treatment before it was finished, so that the average time of
treatment was not significantly different between these groups.
Lepromatousleprosy isusually achronic disease, with amore
indolent course in comparison with the paucibacillary forms
[1,29,30]. Theincidenceof rena failurewassignificantly higher
among the lepromatous leprosy patients. The mean serum
creatinine and urealevelswere also significantly higher inthis

group of patients. The urinalysis also showed more aterations
in these patients, leukocyturia being found in the two groups
a the same frequency. Nephrotic levels of proteinuria were
only found in lepromatous leprosy patients and in one
indeterminate patient, suggesting that this condition occurs
only inmultibacillary forms. Peter et al. [ 10] detected urinalysis
abnormalitiesin only one patient among 30 cases. This patient
was in the reactional stage and presented hematuria and
leukocyturia. None of the patients analyzed in that study
presented proteinuria. The biopsy findings of these patients
showed nephritis of al kindsin all patients, except in six who
had no renal abnormality. Hematuriawasacommon findingin
astudy performed in patientsfrom S&o Paulo, Brazil, where it
wasfoundin 21 of 96 patients[31]. Proteinuriawas not frequent
inthese patients, being detected in only two, with onereaching
nephrotic levels [31]. The presence of these abnormalitiesin
urinalysis suggests glomerular injury. The clinical features of
glomerulonephritis in patients with leprosy most commonly
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consist of asymptomatic hematuria and/or proteinuria [18].
Higher levelsof proteinuria, hematuriaand nephrotic syndrome
arefoundinlepromatousleprosy patients[7]. Shwe& Woodruff
[24], analyzing 221 leprosy patients, found asignificant higher
frequency of proteinuria in lepromatous leprosy patients,
especially in those with a high bacterial index and those in
reactiona states.

There was an association between time of disease and
high levels of creatinine. There was no association between
time of treatment and high levels of creatinine, so the renal
injury detected in some of the patients seems to have no
relation to the drugs used for treatment. There was no
association between time of disease, time of treatment and
high levelsof creatininein tuberculoid leprosy patients, which
suggests that renal injury is milder in this presentation of
leprosy than in lepromatous leprosy. The high numbers of
bacilli seen in the lepromatous patients could be the cause of
the more frequent and prominent renal injury.

We detected three deaths (0.6%), caused by septic shock
and pulmonary embolism. In a review of 199 autopsies of
leprosy patients, the causes of death were infectious diseases
(37%), rend failure (23%) and cardiovascular diseases (22%)
[8]. Renal injury was not responsible for any death in our
study, which demonstrates the prompt identification of renal
function abnormalities and the correct management of this
condition in all of these patients.

In summary, renal function abnormalities are commonin
leprosy, especialy in lepromatous leprosy patients. Urinary
abnormalitiesinclude proteinuria, hematuria, hemoglobinuria
and leukocyturia. There was an association between time of
disease and high levels of creatinine, which suggeststhat the
longer the duration of the disease the higher the possibility of
renal injury. This association was not found in tuberculoid
leprosy patients, suggesting that renal involvement inleprosy
isrelated to the quantity of bacilli present in the body. There
was no association between the time of treatment and the
levels of creatinine; so we can conclude that renal damageis
not significantly influenced by the drugs used in the treatment
of this disease, even with the use of nephrotoxic agents. Itis
important to evaluate renal functionin all leprosy patientsin
order to detect any abnormality and prevent renal failure,
which is still apotential cause of death in this disease.
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