dos Santos et al. BMC Infect Dis (2021) 21:916
https://doi.org/10.1186/512879-021-06587-6

BMC Infectious Diseases

RESEARCH ARTICLE Open Access

Perception of cure among leprosy patients

Check for
updates

post completion of multi-drug therapy

Aleksandra Rosendo dos Santos'?, Pamela Rodrigues de Souza Silva®, Leticia Gomes Costa?,

Peter Steinmann*>"® and Eliane Ignotti'?

Abstract

variables.

treatment phase.

Background: Leprosy is a treatable disease; however, the release from treatment after completion of multidrug
therapy (MDT) often does not equal absence of health problems. Consequently, sequelae interfere with the patient’s
perception of cure. The objective of this study was to analyze the factors associated with the perception of not being
healed among people treated for leprosy in a highly endemic area in Brazil.

Method: A cross-sectional study of perceived cure of leprosy in the post-release from treatment period was con-
ducted in Caceres in the state of Mato Grosso, Brazil. The study included a total of 390 leprosy patients treated with
MDT and released after completion of treatment from 1 January 2000 to 31 December 2017. The dependent vari-
able was self-reported cure of leprosy; the independent variables included clinical, operational and socioeconomic

Results: Out of the 390 former leprosy patients, 304 (77.9%) perceived themselves as cured and 86 (22.1%) consid-
ered themselves unhealed. Among the latter, 49 (57.0%) reported muscle weakness and joint pains. Individuals with
complaints related to leprosy post-release from treatment had a 4.6 times higher chance to self-report as unhealed
(OR 4.6, 95% Cl 2.5-8.5). Patients with physical disabilities (PD) grade 1 and 2 at the time of the study had a 3.1 (OR 3.1;
95% Cl 1.3-7.4) and 8.8 (OR 7.7, 95% Cl 3.5-21.9) times higher likelihood to self-identify as unhealed, respectively.

Conclusion: Among successfully treated leprosy patients, a quarter self-report as unhealed of the disease. The factors
associated with the perception of being unhealed are PD and complaints related to leprosy in the post-release from
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Background

Newly diagnosed leprosy patients are treated with multi-
drug therapy (MDT). Globally, 16 million former leprosy
patients have successfully completed MDT. According to
the criteria of the World Health Organization (WHO),
completion of the drug regimen is the only criterion for
cure of leprosy [1]. However, completing leprosy treat-
ment and being released may not represent the end of
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health problems related to the disease [2]. Studies have
shown that for more than one third of the successfully
treated patients, the physical disability (PD) grade wors-
ens in the post-release from treatment period [3, 4]. This
observation is relevant considering the limitations that
PD can cause in people’s lives, most notably impairments
in the performance of daily activities [3], their tendency
to predispose stigma, and the psychological, economic
and social damage such feelings cause [5]. Brazil ranked
second in the global number of leprosy cases in the year
2018 [6], and Mato Grosso was the most endemic among
the Brazilian states in 2018 [7].
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The symptoms related to PD can compromise the feel-
ing of being cured of leprosy after completion of treat-
ment with MDT [7]. For people affected by the disease,
perceived cure may not only depend on the bacterio-
logical and immunological status, but also the health
condition at the end of treatment [8]. Generally, health
reestablishment is characterized by release from treat-
ment and return to daily work activities, family and social
life [9] but these dimensions may be severely impacted
even after MDT completion.

Moreover, a significant group of people do not believe
in the cure of leprosy [10], even after treatment [11]. This
fact deserves further investigation, due the need to iden-
tify the factors interfering with self-assessment as cured.
In Brazil, in the post-release from treatment period,
patients are excluded from the active leprosy registry
as well as from the specific leprosy assistance program,
regardless of the PD grade and other sequelae [12]. The
recommended activities for preventing PD after treat-
ment are the same as those during the treatment period.
Thus, the main difference is in the availability and access
to leprosy-specific health services. During treatment,
people are accompanied in a systematic, regular and con-
tinuous manner while in the post-release period, they
should seek assistance in the primary health care system
according to their self-assessed needs [7].

PD includes chronic conditions requiring comprehen-
sive care in the post-release from treatment period and
still needs to be integrated effectively into the Brazilian
health system [12]. The lack of continuous and qualified
assistance for the management of sequelae of the disease
may thus interfere with the self-perceived feeling of being
cured from leprosy [8].

Given the number of people affected and disabled by
leprosy, as well as the scarcity of information about the
post-release from treatment period, it is relevant to ana-
lyze the factors associated with the perception of being
cured or not among people treated for leprosy in the
highly endemic areas in Brazil.

Methods

Study design and population

We conducted a cross-sectional study on the self-percep-
tion of cure from leprosy post-release from treatment in
Caceres in the state of Mato Grosso. The study popula-
tion consisted of newly diagnosed leprosy patients who
had completed treatment with MDT between 01 January
2000 and 31 December 2017. As the goal of MDT treat-
ment is to cure leprosy, it is expected that the released
patients self-perceive as healed after completing their
treatment (the only established criterion for release after
treatment) while patients may perceive the persistence of
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disabilities or pains as a sign of unsuccessful treatment
and hence, not being cured.

Data collection

This study was conducted within the project “Survival
analysis: progression post-release from treatment of the
physical disability grade of leprosy patients in a hyperen-
demic area of Brazil” [4]. We included only those patients
resident in the urban area of Céaceres—all of them had
been diagnosed and treated in the municipality and had
a record of PD assessment at diagnosis and at release
from treatment [4]. The address registered in the medi-
cal records and complementary information by health
workers facilitated the identification of the current loca-
tion of the participants. Potential study participants were
considered “not located” after three unsuccessful home
visits or unequivocal information that they had moved
out of the study area. All participants read and signed an
informed consent form authorizing the study data col-
lection. After the participant’s written consent, relevant
data were obtained from medical records, through a
semi-structured questionnaire and from a simplified neu-
rological evaluation. The semi-structured questionnaire
(Additional file 1) is part of a larger survey tool from the
project mentioned above [4] and was prepared by a group
of researchers and health workers specialized in leprosy.
Health workers included one medical doctor, 3 registered
nurses, 1 epidemiologist, 1 dentist, and 1 biochemist. The
questionnaire was tested with 20 former leprosy patients
from Cuiabd—Mato Grosso and revised. The main ques-
tions were: “Do you feel cured of leprosy?” If not: “Why
not?” The fieldwork was carried out from January 2017
to February 2018. The field work was carried out by the
3 first authors, supported by the nurses and Commu-
nity Health Workers of the primary care facilities of the
municipality.

Study variables

“Self-perception of cure (yes/no)” was defined as the
main outcome. The factors considered as covariates
in models to identify factors associated with self-per-
ceived cure from leprosy were: gender (male, female);
age group (0-15, 16-29, 30-59 and 60 + years); high-
est educational level (illiterate, elementary school, mid-
dle school, high school, university); household income
(R$ 0-1000, R$ 1001-3000, R$3001-5000, R$ 5001
and more); social insurance (yes/no); having received
a sick note (yes/no); detection mode (spontaneous [the
patient directly presents to the health services], refer-
ral, other modes); leprosy classification (paucibacillary
[PB] or multibacillary [MB]); leprosy reactions during
treatment (yes/no) and post-release from treatment
(yes/no); leprosy-related complaints during treatment
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(yes/no) and post-release from treatment (yes/no); and
use of other medications during MDT treatment (yes/
no).

The simplified neurological assessment was per-
formed to determine the current PD grade pertaining
to the eyes, hands and feet [7]. The assessment was
performed in a health facility near the participants’
residence, by trained health workers supported by a
member of the research team with experience in neu-
rological assessment of leprosy patients. The PD grade
was classified as follows: grade 0—GOD (no leprosy-
related PD), grade 1—G1D (decreased strength and/or
loss of sensation) and grade 2—G2D (presence of vis-
ible disabilities and deformities) [7]. Individuals with
open lesions requiring immediate care received assis-
tance at home and, when necessary, were referred for
care at the health center closest to their residence.

Data analysis

The Chi-square or Fisher’s exact tests were used to
evaluate the difference between proportions of covari-
ates for the individuals who self-perceived as cured and
as unhealed, respectively.

Logistic stepwise regression was used to test the
independent association of covariates with the self-
perception as cured or unhealed. The magnitude of the
association was estimated using odds ratios (OR). To
adjust the regression model, two groups stratified with
respect to leprosy treatment time were considered for
analysis. One group included events during treatment
with MDT and the other group covered the post-release
from treatment with MDT period. For the first group
we analyzed gender, social insurance, leprosy classifi-
cation, leprosy reaction, complaints during treatment,
other medications and having received a sick note dur-
ing treatment; for the second group we analyzed gen-
der, leprosy reactions and complaints post-release from
treatment and the PD grade post-release from treat-
ment. The set of variables in each group was analyzed
independently from that in the other group. The model
included variables reaching in the initial analysis a sig-
nificance level of p<0.2. The final model was tested at
a significance level of p<0.05. There were no missing
data, and all analyses were performed using SPSS 21.0
(SPSS Inc. Chicago, IL).

Ethical considerations

The study was approved by the Ethics Committee of the
University Hospital Julio Miiller (protocol number 555
567; 02/26/2014). A STROBE checklist is available as
(Additional file 2).
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Results

A total of 390 individuals participated in the study.
Among them, 77.9% (n=304) reported being cured and
22.1% (n=86) felt unhealed. Among those who self-
perceived as cured, 82.2% (n=250) associated this self-
assessment with the absence of signs and symptoms of
the disease. For 57.0% (n=49) of those declaring them-
selves unhealed, the main reasons were joint pains and
muscle weakness in the post-release from treatment
phase. Another 239 potential study participants could
not be included. Among them, 65 had moved to another
city, 40 had died and 2 refused to participate in the study
(Fig. 1). With regard to age and gender, no statistically
significant difference was observed between potential
and actual study participants.

Table 1 shows that the proportion of former leprosy
patients who perceived themselves as cured declined sig-
nificantly with increasing PD grade as determined at the
time of the study (p<0.01).

Significant differences between the individuals who
perceived themselves as cured compared to those who
considered themselves unhealed were identified only for
the variables related to social insurance (Table 2).

Table 3 shows that there are significant differences
between former leprosy patients who perceived them-
selves as cured and those who self-perceived as unhealed
with regard to leprosy classification, leprosy-related com-
plaints during treatment, leprosy reactions during the
treatment period and post-release from treatment, use
of other medications during MDT treatment and having
received a sick note. The mode of detection and leprosy
classification were not associated with self-perceived
cure.

The variables that were independently associated with
self-perceived cure from leprosy are shown in Table 4.
Former patients who had received a social insurance pay-
ment during the treatment phase were 3 time more likely
to self-perceive as unhealed compared to those who had
never received any social insurance grants (adjusted OR
3.07; 95% CI 1.31-7.19). Those presenting leprosy reac-
tions during the treatment were 2.6 times more likely
to self-perceive as unhealed (adjusted OR 2.60; 95% CI
1.36-4.97) than those reporting complaints (adjusted
OR 2.12; 95% CI 1.11-4.04) or taking other medications
beyond MDT (adjusted OR 2.12; 95% CI 1.16-3.87).
Individuals with complaints post-release from leprosy
treatment were 4.6 times more likely to self-perceive as
unhealed (adjusted OR 4.62; 95% CI 2.51-8.48), and if
presenting leprosy reactions post-release from treat-
ment, they were also more likely to self-perceive as
unhealed (adjusted OR 2.82; 95% CI 1.62—4.88). Simi-
larly, those who were evaluated with PD grade 1 and 2 at
the time of the study were 3.0 (adjusted OR 3.07; 95% CI
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Fig. 1 Study flowchart of leprosy patients from Caceres—Mato Grosso, Brazil released from treatment 2000-2017, stratified by recruitment status
and self-perceived cure

Table 1 Self-perceived cure from leprosy and physical disability (PD) grade at the time of the study among leprosy patients released

from treatment as cured, Caceres—Mato Grosso, Brazil

PD grade Self-perceived as cured Self-perceived as not cured X p value
n % n %

Grade 0 127 94.8 7 52 1 -

Grade 1 132 786 36 214 16.0 0.001

Grade 2 45 51.1 43 489 579 0.001

1.27-7.41) and 8.8 (adjusted OR 8.78; 95% CI 3.52-21.92)
times more likely to perceive themselves as unhealed,
respectively.

Gender and age groups were explored as subgroups for
the variables associated with the outcome, with no addi-
tional significant findings. We didn’t find interactions
between the study variables.

Discussion

To our knowledge, this is the first study that investigated
the self-perceived outcome of leprosy treatment in the
period post-release from MDT treatment in a high ende-
micity area. About a quarter of the study participants
considered themselves as unhealed, with joint pain and
muscle weakness being the main reasons for this self-
assessment. Among those who self-perceived as cured,
the majority justified their assessment by not having
signs and symptoms of the disease. Thus, complaints and

leprosy reactions during and post-release from treatment
were central to the perception of cure. Indeed, former
patients with PD grade 1 and 2 were much more likely
to self-report as unhealed in the period post-release from
treatment than their peers without PD. Social insurance
payments are provided by the government only for those
patients who cannot work for some months, or perma-
nently [13] as a consequence of leprosy complications. It
thus distinguishes a group of individuals presenting more
clinical and social vulnerabilities.

In line with global guidelines, Brazil uses only one cri-
terion for release from leprosy treatment: the completion
of standard treatment with MDT [7]. Treatment is bacte-
ricidal and bacteriostatic for M. leprae but does not result
in recovery from neural damage and does not prevent the
onset of disease complications [14]. Studies have shown
that PD [2] and reactions [2, 3, 15] frequently occur dur-
ing the post-release from treatment period [4]. This is
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Table 2 Self-perceived cure from leprosy among leprosy patients released from treatment as cured, stratified by demographic and

socio-economic characteristics; Caceres—Mato Grosso, Brazil

Variables Self-perceived as cured Self-perceived as not cured X p value
n % n %

Age group (years)

0-15 2 66.7 1 333 1 -

16-29 16 94.1 1 59 213 0.143

30-59 176 76.2 55 238 0.14 0.561

60+ 110 79.1 29 209 0.27 0.600

Gender

Male 152 74.1 53 259 3.63 0.066

Female 152 822 33 17.8 1 -

Educational level

llliterate 44 786 12 214 0.021 0.884

Elementary School 82 726 31 274 0.586 0443

Middle School 88 78.6 24 214 0.025 0.874

High School 70 833 14 16.7 0.148 0.699

University 20 80.0 5 200 1 -

Household incomes (R$)

R$ 0-1,000 90 72.0 35 280 3.01 0.082

R$ 1100-3000 149 793 39 20.7 1.03 0.308

R$ 3100-5000 38 82.6 08 174 0.28 0.594

R$ 5000+ 27 87.1 04 129 1 -

Social insurance

Yes 26 49.1 27 509 1 -

No 278 825 59 17.5 29.78 0.001

particularly troubling because the period post-release
from treatment is not part of the active disease progres-
sion surveillance and individuals are excluded from the
specific leprosy assistance program providing regular
and systematic care [7]. Of note, the occurrence of true
relapses among those feeling unhealed is unlikely since
quality leprosy diagnosis and management is easily acces-
sible and free in the study area.

In the 1990s, after the adoption of the MDT treatment
protocol, a study carried out in Brazil showed that about
30% of the treated patients did not believe in actual cure
of the disease [16]. Another study carried out in India,
with cured individuals, shows that about 69% of the
patients had been afraid when diagnosed with leprosy, a
higher frequency when compared to conditions such as
cancer, AIDS and diabetes. For 63% of the participants,
the reason for their fear was the possibility of disabilities
and discrimination related to the disease, while only 20%
believed in the possibility of real cure [11].

Joint pains and muscle weakness are reported by more
than half of all former patients who perceived themselves
as unhealed post-release from leprosy treatment. The
development of leprosy is generally painless and charac-
terized mainly by numbness and/or anesthesia in certain

areas of the body [7]. However, nerve damage, the main
cause of PD [16] when not diagnosed and treated early
[7], is one of the main causes of pain in people affected
by leprosy. We know also that leprosy patients have less
muscle strength [17]. A study in India has shown that
60% of people cured of leprosy experience some type of
pain [18]. The most common is neuropathic pain that can
occur late [19]. A study in Nepal had shown that around
70% of the patients treated with MDT have symptoms of
neuropathic pain [20]. In addition, the study suggested
that the presence of neuropathic pain may be indicative
of leprosy complications, and 70% of the patients have
had or still had reactions at the time of the assessment,
and 43% were classified as having grade 2 disability, sug-
gesting considerable interference in carrying out daily
activities [20]. Although common among people affected
by leprosy, neuropathic pain is difficult to diagnose in
almost 50% of cases due to the absence of an appropri-
ate protocol, general practitioners being unfamiliar with
the condition and its assessment, and treatments that can
mask the condition. Indeed, individuals with sequelae
who reported feeling pain have twice the risk of develop-
ing limitations related to the performance of daily activi-
ties [13, 21]. For this reason, adequate assistance for these
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Table 3 Self-perceived cure among leprosy patients released from treatment as cured, stratified by operational and clinical

characteristics; Caceres—Mato Grosso, Brazil

2

Variables Self-perceived as cured Self-perceived as not cured  x p value
n % n %

Detection mode

Spontaneous 214 77.0 64 23.0 0330 0.565

Referral 56 80.0 14 200 0.015 0.902

Other modes 34 81.0 8 19.0 1 -

Leprosy classification

Paucibacillary 205 81.0 48 19.0 1 -

Multibacillary 99 72.3 38 277 397 0.046

Complaints during treatment

Yes 171 71.0 70 29.0 17.96 0.001

No 133 89.3 16 10.7 1 -

Leprosy reaction during treatment

Yes 70 59.3 48 40.7 34.15 0.001

No 234 80.3 38 14 1 -

Other medications

Yes 79 62.2 48 37.8 27.15 0.001

No 225 85.5 38 14.5 1 -

Complaints post-release from treatment

Yes 101 59.8 68 40.2 5738 0.001

No 203 919 18 8.1 1

Sick note during treatment

Yes 30 556 24 444 15.23 <0.001

No 274 81.5 62 185 1 -

Leprosy reactions post-release from treatment

Yes 59 573 44 42.7 34.78 <0.001

No 245 854 42 14.6 1 -

complications including biopsychosocial rehabilitation
is important as these patients are more susceptible to
interferences in daily life and psychological suffering than
their peers without neuropathic pain [20].

The multivariate analysis showed that the current PD
grade is independently associated with self-perceived
persistence of the disease in the period post-release from
treatment; the higher the PD grade the greater the chance
of self-reporting as unhealed. This finding shows that the
definition of cure for leprosy may need to be revised to
include indicators beyond the completion of MDT.

Former patients who have reported signs or symp-
toms of complications are almost 4 times more likely to
self-report as unhealed compared to their peers without
such complaints. Therefore, it seems necessary to con-
sider that the successful completion of MDT and release
from treatment as cured may not represent the end of
all health problems related to the disease [2]. For some
patients, leprosy has become a curable disease due to
MDT while for others, it is a chronic pathology for which
a treatment may be available but not cure [8].

In addition to the size of the group that self-perceived
as unhealed even post-release from leprosy treatment,
the percentage of study participants that self-perceived
as cured but presented PD in the post-release from
treatment phase is important: 43.4% had grade 1 and
14.8% grade 2 disability, with many individuals not real-
izing their physical disabilities. The lack of awareness
for their real condition can hamper self-control to limit
activities, worsening PD [5, 21].

A limitation to our study is the inability to attrib-
ute causality to certain observations. Of note, com-
plaints related to leprosy post-release from treatment
could either be the reason or the consequence of the
(perceived) persistence of the disease. We decided
to maintain this variable in our study to highlight
the importance of, and demand for, social and medi-
cal assistance among leprosy patients. Great care was
taken at the time of the interview to avoid recall bias.
Additionally, the importance of the disease in the indi-
vidual’s life also contributes to a reduction in memory
bias.
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Table 4 Logistic regression analysis of self-perceived leprosy cure post-release from treatment with socio-economic, operational and
clinical variables stratified by MDT-related timing; Caceres—Mato Grosso, Brazil

Variable Self- Self- Crude OR Adjusted OR
perceived perceived as
as cured unhealed
N % N % (95%IC) pvalue (95%IC) p value
During treatment with MDT®
Social Insurance
Yes 26 49.1 27 509 4.89(266-898)  0.001 3.07(1.31-7.19) 0010
No 278 825 59 175 1 1
Leprosy classification
Paucibacillary 205 81.0 48 19.0 1 1
Multibacillary 99 723 38 277 163(1.00-267) 0047  088(049-1.58) 0.684
Leprosy reaction during treatment
Yes 70 593 48 40.7 4.22(255-697)  0.001 260 (1.36-4.97) 0.004
No 234 803 38 140 1 1
Complaints during treatment
Yes 171 710 70 29.0 340(1.88-6.12)  0.001 212 (1.11-4.04)  0.021
No 133 893 16 10.7 1 1
Sick note during treatment
Yes 30 556 24 444 368 (2.00-6.75  0.001 0.89(0.36-2.18)  0.801
No 274 815 62 185 1 1
Other medication
Yes 79 622 48 378 3.78(2.28-6.24) 0.001 212(1.16-3.87) 0015
No 225 855 38 145 1 1
Post-release from treatment with MDT®
Complaints post-release from treatment
Yes 101 59.8 68 402 7.59(4.28-1344) 0.001 462 (251-848)  0.001
No 203 919 18 08.1 1 1
Leprosy reactions post-release from treatment®
Yes 59 573 44 427 435(261-7.24) 0.001 2.82(1.62-4.88)  0.001
No 245 854 42 146 1 1
PD grade post-release from treatment
Grade 0 127 94.8 07 52 1 1
Grade 1 132 786 36 214 494(212-1152) 0.001 307 (1.27-741) 0012
Grade 2 45 51.1 43 489 17.33(7.27-41.30) 0.001 8.78 (3.52-21.92) 0.001

OR odds ratio; C/ confidence interval
2 Adjusted by the variables related the period during treatment

b Adjusted by the variables related the period post-release from treatment

The characteristics of the study site and health ser-
vices in the study area are comparable to those of other
endemic municipalities in Brazil. We therefore belief
that our results are valid beyond the study area. Our
results also confirm other studies that call for care
for former leprosy patients in the post-release from
treatment period [4]. PD prevention and rehabilita-
tion through the provision of qualified services seems
important to promote the feeling of cure [22, 23].

Conclusions

Among former leprosy patients released from treatment,
one quarter perceived themselves as not cured of the dis-
ease. The factors associated with this perception include
health complaints, leprosy reactions and receiving social
insurance grants during and post release from treatment.
Joint pains and muscle weakness are the main reasons
why people treated for leprosy perceived themselves as
unhealed even after completion of treatment. There is a
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considerable need to offer continued attention to former
patients who have ended their treatment with MDT.
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