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Abstract

Background: Scientific evidence regarding the best dose of corticosteroids for the treatment for Chikungunya virus (CHIKV) infection in the
subacute phase to relieve symptoms is lacking.

Objectives: This study aimed to evaluate the effect of corticosteroid therapy on the treatment of subacute Chikungunya.

Methods: This prospective cohort study involved patients with subacute CHIKV treated at the Tropical Medicine Center of Para Federal Univer-
sity, Brazil. The data were collected between January 2019 and January 2020 during the following two periods: the initial consultation of patients
and the return visit. A physical examination, in which the occurrence of inflammatory signs was checked and the number of painful and swollen
joints was evaluated, was performed by a rheumatologist.

Results: Data from 65 subjects were analysed with a predominance of females (80%), a mean age of 53.5+13.5 years and a disease duration of
50.0+20.8 days. In this study, 75.4% of the patients used corticosteroids, 73.8% of whom progressed to chronic disease and 26.2% of whom were
cured. Although the re-evaluation consultation showed evident improvement in the initial symptoms, the use of a cumulative dose of corticosteroids
above 350 mg of prednisone did not affect the outcomes compared to doses less than or equal to 350mg of prednisone.

Conclusion: In conclusion, for patients infected with CHIKV in the subacute phase, doses of prednisone above 350 mg do not affect the outcome,
and the preference for the use of corticosteroids at the lowest dose for the shortest possible time should be reinforced.
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Introduction
the spread of the virus.! In Brazil, the first documented case of in

Chikungunya virus (CHIKV) is a flavivirus belonging to the fam-
digenous transmission occurred in the second half of 2014 in the

ily Togaviridae and genus Alphavirus. The geographical distribu-
tion of CHIKV has been demonstrated most intensely in countries
in Africa and Asia, and the migratory flow of travellers facilitates

municipality of Oiapoque, Amapa? The disease caused by CHIKV
is subdivided into acute, subacute and chronic phases, depending
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on the time of instillation. During the subacute phase, which is the
subject of this article, from 14 days to 3 months of illness, there is a
cessation of the febrile condition with a persistence or worsening
of pre-existing symptoms.®> The manifestations include arthritis/
arthralgia, oedematous polyarthritis of the fingers and toes, pain,
morning stiffness and severe tenosynovitis (especially of the wrists,
hands and ankles).* During the subacute phase, the use of common
analgesics (paracetamol or dipyrone)/opioids is recommended;
however, non-steroidal anti-inflammatory drugs (NSAIDs) and/or
adjuvant medications (anticonvulsants or antidepressants) can be
used to treat pain in refractory cases.’ In patients with moderate
musculoskeletal pain, the French Guidelines® recommend using
prednisone 10mg/day for five days and withdrawal over 10 days;
for severe cases, a regimen of 0.5mg/kg/day for five days and dose
reduction within 10 days is used. The Ministry of Health of Brazil
and a review conducted by de Brito et al.” recommend using 0.5mg/
kg/day (maximum dose 40mg/day) until symptom resolution, fol-
lowed by gradual withdrawal of 5mg/week, not to exceed 21 days
of treatment.>’” Considering the lack of uniformity in the thera-
peutic proposals at this stage of the disease, especially regarding
the dose and time of corticosteroid use, in addition to the under-
standing that a higher dose and longer use of corticosteroids lead
to greater chances of adverse effects, the present study was carried
out to evaluate the effect of corticosteroid therapy on the treatment
of patients with CHIKV infection during the subacute phase.

Methods

A prospective cohort study was carried out involving patients
with CHIKV in the subacute phase treated at the Tropical Medicine
Center of Pard Federal University (TMC-UFPA), Brazil. The data
were collected from January 2019 to January 2020. During this pe-
riod, 96 patients in the subacute phase were treated; after applying
the inclusion and exclusion criteria, a sample of 65 patients was
obtained for this research.Patients of both sexes aged 18 years or
older with a previous diagnosis of CHIKV infection were included.
All patients received a diagnosis of CHIKV based on the positivi-
ty of serological tests® and confirmation of the diagnostic crite-
ria for Chikungunya virus fever.!® Patients who had any cognitive
impairment that precluded the interview, patients with previous
autoimmune musculoskeletal diseases, patients with incomplete
forms and patients who refused to participate were excluded.The
data were collected during the following two time periods: the ini-
tial consultation of the patients and the return visit. In addition to
information, such as sex, age and time of symptom onset, data re-
lated to the clinical manifestations were collected, and a physical
examination, in which the occurrence of inflammatory signs was
checked and the number of painful and swollen joints was assessed,
was performed by a rheumatologist.The sample was characterized
using a database created with Microsoft® Office Excel® 2016 soft-
ware. To apply descriptive statistics, measures of position, such as
the arithmetic mean and standard deviation, were calculated. Ana-
lytical statistics were used to evaluate the results of the categorical
variables using the G-test and chi-square test of adherence in the
univariate analyses and the G-test of independence in the bivariate
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analyses. In the comparative analyses between the first and second
consultations, the chi-square test and G-test were applied. BioEs-
tat® 5.3 software was used to perform the descriptive and analytical
statistical analyses. For decision-making purposes, the 5% level of
significance was adopted.

Ethical considerations

This study was conducted in accordance with the principles
of the Declaration of Helsinki after receiving approval from the
Research Ethics Committee of the TMC-UFPA under registration
number 3.001.616 (CAAE 87376518.9.0000.5172) on November
6,2018.

Results

In the present study, 65 patients meeting the criteria for CHIKV
infection in the subacute stage of the disease were evaluated.
Among these patients, the predominance was female (80%), with
a mean age of 53.5£13.5 years (median of 53 years) and disease
duration of 50.0£20.8 days (median of 60 days). The most fre-
quent comorbidities were arterial hypertension (27.5%), diabetes
mellitus (12.5%) and dyslipidaemia (7.5%).Before attending the
TMC-UFPA, it was observed that the patients used drugs to control
pain and other initial symptoms of the disease. Among those in
which it was possible to identify the treatment performed, the fol-
lowing three classes of drugs were a part of the therapeutic arsenal:
common analgesics (paracetamol or dipyrone), NSAID and cortico-
steroids (oral or injectable deposit formulation). Of these patients,
41.54% used monotherapy, and 23.08% used combined therapy
(Table 1).In this study, three classes of drugs were used to treat
the patients in the subacute phase of the disease, and corticoste-
roids were the most frequently prescribed (75.4%) (Table 2).The
patients were grouped according to the following two outcomes:
cure (those who were completely asymptomatic) (n=17/26.2%) or
entry into the chronic phase of the disease (those who maintained
signs and/or symptoms for more than 3 months) (n=48/73.8%)
(p<0.0001).To establish the effect of corticosteroid use, among the
50 patients who used this medication, their physical examination
findings at the first and second visits to the TMC-UFPA were com-
pared. The average time between consultations was 30.5+7.5 days.
An improvement in all evaluated parameters was noted (Table 3).
NSAIDs and analgesics were used in cycles of 14 days. The standard
dose of corticosteroids was 20mg/day of prednisone, with a reduc-
tion of 5 mg/week; however, changes in the prescription resulted
from the peculiarities of each case. In some cases of more intense
and disabling symptoms, higher doses were chosen. At other times,
the patients themselves increased the dose and/or duration of their
medication use. Thus, to facilitate the data analysis, we divided the
use of corticosteroids according to the cumulative dose: <350mg
of prednisone (representing the maximum dose of 20mg with a
reduction of 5Smg/week) (n=13/26%) and >350mg of prednisone
(representing the highest and/or longest dose) (n=37/74%).There
was no statistically significant difference in relation to the cumu-
lative dose of this medication between the outcome of the disease
and the use of corticosteroids (Table 4).
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Table 1: Distribution of patients infected with Chikungunya virus in the subacute phase according to the medication used before the first consultation
at the Tropical Medicine Center of Para Federal University, Brazil.

Variable Frequency (n) Percentage (%)
Monotherapy

Corticosteroids (oral) 8 12

NSAID 6 9

Common pain reliever 12 18
Corticosteroids (deposit) 1 2

Combination therapy
NSAID + Common pain reliever 5 8
Corticosteroids (deposit) + NSAID 2 3
Corticosteroids (deposit) + Corticoid (oral) 4 6
Corticosteroids (deposit) + NSAID + Common 1 2
pain reliever

Corticosteroids (oral) + Common pain reliever 3 5
Not specified 23 35

Total 65 100

NSAIDs non-steroidal anti-inflammatory drugs.

Table 2: Medication prescribed for patients infected with Chikungunya virus in the subacute phase at the first consultation at the Tropical Medicine

Center of Para Federal University, Brazil.

Variable Frequency (n) Percentage (%) p-value

Corticosteroids 50 77 <0.0001°
NSAIDs 10 15
Common pain reliever 5 8

achi-square test. NSAIDs non-steroidal anti-inflammatory drugs.

Table 3: Comparison between physical examinations at the first and second consultations of patients infected with Chikungunya virus in the subacute
phase at the Tropical Medicine Center of Para Federal University, Brazil.

Physical exam
First consultation Second consultation
Variable p-value
Frequency Percentage Frequency Percentage
(n) (%) (n) (%)
Number of affected joints
=5 44 88 20 40 <0.0001°
1to4 6 12 21 42
None 0 0 9 18
Arthritis
Absent 24 48 36 72 0.0247°
Present 26 52 14 28
Morning stiffness
Absent 40 80 43 86 0.5944°
Present 10 20 7 14
Diffuse oedema of hands and feet
Absent 20 40 41 82 <0.0001°
Present 30 40 9 18

aG-test for adherence, Pchi-square test.
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Table 4: Relation between the outcome and cumulative dose of corticosteroids used in the treatment of patients infected with Chikungunya virus in
the subacute phase seen at the Tropical Medicine Center of Para Federal University, Brazil.

Outcome
Variable Cured Chronic phase p-value
Frequency (n) Percentage (%) Frequency (n) Percentage (%)
<350 mg 3 23,1 10 76,9 0.7771*
>350 mg 8 21.6 29 78.4
Discussion and 5mg/5 days. The total cumulative dose obtained by adding the

This study revealed that the use of high doses of corticoste-
roids (cumulative dose>350mg of prednisone) does not improve
outcomes related to healing or chronification in individuals with
subacute CHIKV infection. This finding is important, as it can pre-
vent patients from being subjected to excessive and/or prolonged
doses of corticosteroids, which could increase the occurrence of
adverse effects of the medication.The recommended drugs for the
treatment of the subacute phase of Chikungunya Fever are analge-
sics, NSAIDs and corticosteroids.>>® The use of corticosteroids in
this condition is a common practice depending on the physician's
experience in using this medication. The ability to provide a more
objective recommendation, especially for primary care physicians,
can facilitate the adoption of safer practices. For example, accord-
ing to a study by Simon et al.® in 6 severe cases of musculoskele-
tal pain, the acceptable dose of prednisone can reach 0.5 mg/kg/
day for 5 days, followed by a dose reduction over 10 days, not to
exceed 4 weeks. In a 70kg patient, this cumulative dose could be
approximately 525mg (35mg/5 days; 20mg/10 days; 15mg/5 days;
10mg/5 days; and 5mg/5 days). Even in a 60kg individual, the cu-
mulative dose (500mg) could exceed the recommended dose in
this research (<350mg).In another example, following the recom-
mendations of the Ministry of Health of Brazil® and de Brito et al.’
the dose of prednisone should be 0.5mg/kg/day (maximum dose
40mg/day) until the resolution of symptoms, followed by gradual
withdrawal of 5mg/week, not to exceed 21 days of treatment. For
example, a 70kg individual could receive 630 mg (35mg/7 days;
30mg/7 days; and 25mg/7 days). Notably, in practice, a dose of
25mg/day of prednisone could not be stopped abruptly after 21
days due to the risk of triggering adrenal insufficiency. The reduc-
tion should be gradual, which could further increase the cumulative
dose to be used by the patient.

Thus, the dose usually used in the TMC-UFPA outpatient clin-
ic, i.e., 20mg of prednisone/7 days and a reduction of 5mg/week,
results in a cumulative dose of 350mg, representing practical and
objective guidance, and has shown results similar to those with
higher doses.In the present study, it was not possible to carry out
a detailed analysis of the use of deposit corticosteroid, as these
drugs were prescribed for only 8 patients; however, in cases of
more obvious symptomatology, in Brazil, the prescription of cor-
ticosteroid injection is common. A medication widely used for this
purpose in Brazil includes 7mg of betamethasone, which is equiv-
alent to 70mg of prednisone. In these situations, the prednisone
dose that follows the use of the deposit corticosteroid could have
the following scheme: 20mg/5 days; 15mg/5 days; 10mg/5 days;

injectable and oral regimen could be 320mg. In practice, an initial
dose of injectable corticosteroids actually results in the rapid relief
of symptoms in the most serious situations.Based on the results
of the Chikbrasil Cohort, the Brazilian Society of Rheumatology
suggests the use of lower doses (5 to 20mg/day) of prednisone or
prednisolone, with slow and progressive reduction according to the
resolution of joint symptoms, as a study demonstrated that the use
of corticosteroids in the subacute phase led to a more significant
clinical improvement with doses above 10mg/day. However, no ad-
ditional benefit was obtained from using more than 20mg/day of
prednisone.®

In the present study, the patients were re-evaluated after the
institution of treatment with corticosteroids. A noticeable reduc-
tion in the number of affected joints was observed, resulting in 40%
with 5 or more affected joints, which is much lower than the initial
88%. Similarly, in the second assessment, 72% had no signs of ar-
thritis, 86% had no morning stiffness, and 82% no longer had dif-
fuse oedema of the hands and feet.The disease outcome following
the treatment employed demonstrated a predominance of chronic
evolution (73.85%). These rates are considered high, suggesting
that the treatment performed is capable of clinically improving the
patients’ condition but not avoiding chronic outcomes in most cas-
es. The data in the literature indicate a chronicity rate of 25% to
75%, while widely varying among studies.>!*"** This variability may
be due to methodological or geographical differences and the pres-
ence of comorbidities. It is relevant to highlight a limitation of this
study. We were unable to quantify the dose of corticosteroids used
prior to the admission of the patients to TMC-UFPA. We chose not to
include these data to avoid errors in patient recall, as some report-
ed doses differ from those used, which could influence the analysis.

Conclusion

It is concluded that for patients infected with CHIKV in the sub-
acute phase, doses of prednisone above 350mg do not affect the
outcome, and the preference for the use of corticosteroids at the
lowest dose for the shortest possible time should be reinforced.
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