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Background: Chikungunya fever is a mosquito-borne viral illness that has re-emerged as an important global concern. Persistent
arthralgia following chikungunya fever is common and requires advanced pharmacological interventions as pain does not respond well
to analgesics.

Objective: The study aimed to describe the acute clinical features of probable cases of chikungunya fever and risk factors associated
with the persistence of joint pain.

Methods: A prospective, descriptive cohort study was conducted on probable cases of chikungunya fever from October 2018 to
March 2019 in the Tesseney subzone of Eritrea.

Results: A total of 203 probable cases of chikungunya fever were enrolled, majority being males (68%) with a mean age of 39.2
years. The acute phase symptoms include the triad of polyarthralgia (97%), fever (96.1%), and skin rash (56.7%). Commonly affected
joint sites were the wrist (59.4%) and interphalangeal joints of the hands (56.9%). Fever had a mean duration of 4.1 £ 3 days, while
headache had a mean duration of 3.8 + 3 days. Skin rash was maculopapular, which was pruritic in (85.2%) and the common involved
sites were the hands (71%) and trunk (46.5%). Complete blood count during acute phase includes lymphocytosis (64.5%) and
granulocytopenia (43.3%). Joint pain persisted at three months in 52.1% of cases and at six months in 21.7%. Age >41 (p = 0.001, OR:
1.588; 95% CI: 0.935-2.695) and having the O-type blood group (p = 0.033, OR: 0.704; 95% CI: 0.448-1.105) were found to be
associated with the persistence of joint pain.

Conclusion: Our study indicates polyarthralgia, fever, and skin rash as a triad of symptoms during the acute phase. Persistent
arthralgia was a frequent long-term complication of chikungunya fever in which increasing age was identified to be a significant risk
factor.
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Introduction

Chikungunya fever (CHIKF) is a crippling mosquito-borne viral disease that has become a major public health concern in
recent years. The name “chikungunya” is derived from the Makonde word meaning ‘he, who walks bends up” in
reference to the stooped posture developed due to the arthritic symptoms of the disease.' > The disease is caused by the
chikungunya virus (CHIKV) which is transmitted to humans through the bite of infected Aedes aegypti and Aedes
albopictus mosquitoes."* The etiologic agent is a single-stranded positive sense RNA virus identified as an arbovirus of
the Alphavirus genus.”* Humans and other vertebrate hosts (ie, monkeys, rodents, birds, etc) serve as reservoirs during
CHIKF epidemics.” The virus has two distinct transmission cycles based on the geographical location and human

settlement density: enzootic and sylvatic (urban).? The enzootic cycles mainly occurs on African tropical regions where
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arboreal mosquitoes transmit the virus to nonhuman primates which serve as the main reservoir host.” The sylvatic cycle
is concentrated in urban centers where the virus is transmitted via the Ae. aegypti and Ae. albopictus mosquitos from
human-to-human.? The enzootic cycle allows interhuman transmission during outbreaks as well as reducing the prob-
ability of eliminating the virus circulation in an environment.>”

CHIKV was first isolated in Tanzania in 1953, later spreading across sub-Saharan Africa.® Three distinct strains of
CHIKYV have been identified based on phylogenetic analysis: West African, East-Central-South African (ECSA), and the
Asian lineage.” Before 2000, CHIKF was largely restricted within the sub-Saharan African region, but later the ECSA
strain re-emerged within the Kenyan coast and spread across the Indian Ocean islands, simultaneously evolving into
a new strain called Indian Ocean lineage (IOL).” Major CHIKF outbreaks emerged across the Indian Ocean islands
between 2004 and 2007 and infected more than 272,000 people, most notably on Reunion island.®® The Reunion island
epidemic of 2005-2006 reported 270,000 infected cases, approximately a third of the island’s population.®

Major epidemics, such as those found on Reunion Island, can cause significant productivity loss and immense
economic cost, especially for developing countries.'® After 2004, CHIKF outbreaks were later documented in Italy,
Bangladesh, Cameroon, and France, likely due to international travelers who, during the Reunion epidemic, likely
became infected and, when returning home, dispersed the CHIKF to other countries.® Presently, CHIKF has a wide
geographical distribution, including North and South America, Europe, Asia, and the Pacific Islands, with an estimated
global incidence of more than 6 million confirmed cases worldwide.® Ecological factors such as temperature, availability
of breeding sites, rainfall, vegetation, and globalization contribute to CHIKF dissemination, which impacts human
migration and the range of mosquito prone areas. Human demographic changes (migration, international travel, tourism,
global trade, etc) linked to population movements has largely been affected by the CHIKFFungunya virus.>'%'?

CHIKVs, like the dengue and Zika viruses, are commonly classified as arthritogenic viruses as these viruses cause
musculoskeletal inflammatory disease in humans.'®> Upon infection, CHIKF has an incubation period of 3—7 days, but
may last as long as fourteen days.>'* Seroprevalence studies have demonstrated that 30-40% of CHIKF infected
individuals can be asymptomatic, but the majority (60-80%) of infected individuals are symptomatic.'*'> After the
incubation period, sudden onset of high-grade fever, polyarthralgia, headache, myalgia, and transient maculopapular skin
rash commonly develop.'*"'* In addition, swollen joints, tenosynovitis, vomiting, and nausea have also been observed.'’
CHIKEF is rarely fatal with an acute crippling phase that lasts 1-2 weeks followed by convalescence. However, in a subset
of people, joint pain and swelling can last for months to years and often fluctuating, leading to long-term persistent
polyarthralgia.®**'> CHIKF pathogenesis of arthropathy is likely attributed to CHIKV residing and replicating within
muscle and joint tissue. Although recent advances have shed light on the CHIKF infection, the immunopathogenic
mechanism of CHIKF resulting in arthralgia still remains unclear.® Chronic polyarthralgia is described to possess both
neuropathic and nociceptive characteristics, requiring advanced pharmacological interventions as pain does not respond
well with analgesics.’

Diagnosis of a CHIKF infection is often performed via molecular detection of a viral genome and/or identification of
a virus-specific antibody in a laboratory setting.'®'> Reverse transcription—polymerase chain reaction (RT-PCR) is often
used for molecular detection from a blood sample; ELISA, immunofluorescence assay, and rapid immunochromato-
graphic tests are performed for serologic analysis to capture virus-specific antibodies from a patient’s serum (IgM
antibody or demonstrating rising titer of IgG antibody).®'*'®!” Differential diagnosis may be required as CHIKFFV
manifestations may co-exist with other similar alphaviruses, such as dengue.'” Differential diagnosis from dengue
infection is often based on the presence of hemoconcentration, while symptoms of high-grade fever and joint pain are
known only to be exhibited in CHIKF infection.'”

No specific antiviral drug has yet been introduced to prevent or treat CHIKF, but individuals previously infected are
believed to incur life-long immunity.”'>'® New studies, however, have reported several novel preclinical vaccines are in
development with limited number of clinical trials, but more time is required before these vaccines are approved for the global
market.® Thus, treatment of CHIKF is largely focused on symptomatic relief with the use of anti-inflammatory drugs as the
viral disease has a relatively low-fatality rate. Nevertheless, little is known about the viral-host interactions, cellular factors
involved in viral pathogenesis, and the role of immune system during the course of CHIKF, which hinders the development of
effective vaccines and management strategies for the disease. The reemergence of CHIKF epidemics in different parts of the
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world and their related economic burden incited the need to study the clinical features of this disease. Eritrea’s subtropical
climate is suitable for the transmission of mosquito-borne diseases, such as CHIKF. The first cases of CHIKF was reported in
Tesseney subzone during the October 2018 outbreak.'® Our aim in carrying out this study is to describe the acute clinical
features of probable cases of CHIKF and the risk factors associated with the persistence of polyarthralgia.

Objective
General Objective

The primary objective of this study was to describe acute clinical features of probable cases of CHIKFFungunya fever
and the risk factors for persistence of arthralgia.

Specific Objective
1. To describe the acute clinical features of probable cases of CHIKF during the acute prodromal phase.
2. To identify risk factors associated with the persistent arthralgia.

Materials and Methods
Study Design

This was a prospective, descriptive cohort hospital-based study at the Tesseney Community Hospital.

Study Area

Tesseney hospital is a community hospital in the Gash-Barka region of Eritrea, which serves the catchment population of
87,992 individuals distributed in an area of 1,096.83 km”. The hospital provides inpatient and outpatient services,
delivery service, laboratory services, imaging unit, physiotherapy unit, and possesses a 115-bed capacity.

Study Population
Probable CHIKF cases that met the clinical and epidemiological criteria during the October 2018 CHIKF outbreak were
included as the study population.

Inclusion Criteria
All probable cases of CHIKF who had signs and symptoms of acute febrile illness during the outbreak and tested
negative for malaria and dengue fever were included in the study.

Exclusion Criteria
All probable cases of CHIKF who had signs and symptoms of acute febrile illness during the outbreak and returning with
positive results for malaria and dengue fever were excluded from the study.

Sampling Procedure
Non-probability convenience sampling method was used with inclusion of all probable cases of CHIKF based on clinical
symptoms and epidemiological data.

Data Collection

Method of Data Collection

Data collection was conducted by interviewing and examining probable cases of CHIKF by pre-designed questionnaire.
All cases were assessed for regional and systemic manifestations by general practitioners. The follow-up of the patients
was conducted monthly for six months with each manifestation documented during their visit.

Laboratory Investigations
Serologic analysis for each case of CHIKF was not feasible. However, during the outbreak, a sample of 30 patients was
randomly collected and sent to a regional WHO virology laboratory in Kenya for CHIKFV analysis. All samples reported
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positive for CHIKF and the criteria for CHIKF outbreak were met. Five cc of venous blood was drawn from each
enrolled patient to investigate malaria and dengue fever using rapid tests. A complete blood count was also performed
only on the initial visit with blood group and respective Rh factor being identified for each patient.

Data Analysis and Interpretation

The collected data was tabulated and analyzed using Epi-info software and further analyzed via SPSS software version
26. Data were presented as frequencies and percentages. The chi-square test was used as a significance test with p-value
<0.05 considered as statistically significant. Further logistical regression analysis was also performed.

Case Definitions

Chikungunya infection criteria definitions and case definition (See Tables 1 and 2) used during our study based on the
European Centre for Disease Control.'?

Ethical Clearance

Ethical approval was obtained from the zonal branch of the Ministry of Health, Research and Ethics Review Committee
(reference number 15/10/2018) and written informed consent was sought from each patient. Data confidentiality was
assured by coding the personal identifiers and removing identifiers from the final analysis, and the study complies with
the Declaration of Helsinki.

Results

Based on an epidemiological data and clinical criteria, a total of 203 probable cases of CHIKF were included in the study.
The study observed a high male-to-female sex ratio of 2.1:1 (males = 68%; females = 32%) with a mean age of 39.2
years old. Most of patients were 25-35 years old (40.9%) and 20.7% above 45 years old. Regarding occupational
frequencies, healthcare workers (47.8%) and civil servants (30.5%) working in the town (teachers, immigration staff,
commercial bank staff, telecommunication staff) ranked the most common profession, followed by subzone administra-
tion staff (21.7%). Majority of patients reached either college-level (51.7%) or secondary education (32.5%) with only
5.4% of cases being illiterate working as cleaners and gatekeepers. From our study, 51.2% identified as O-type blood
group with a large portion of cases possessing the positive Rh antigen factor (96.4%) (Table 3).

Table | Chikungunya Infection Criteria Definitions'*

Criteria Definition

Clinical Acute onset of fever greater than 38.5°C and severe arthralgia/ arthritis not explained by other medical conditions.
Epidemiological Residing or having visited epidemic areas, having reported transmission within 15 days prior to the onset of symptoms.
Laboratory At least one of the following tests in the acute phase:

* Virus isolation
* Presence of viral RNA by RT-PCR

* Presence of virus specific I|gM antibodies in single serum sample collected in acute or convalescent stage.

* Four-fold increase in IgG values in samples collected at least three weeks apart

Table 2 Chikungunya Infection Case Definitions'®

Case Definition

Possible Case Patient meeting clinical criteria.

Probable Case Patient meeting both the clinical and epidemiological criteria.

Confirmed Case | Patient meeting the laboratory criteria, irrespective of the clinical presentation.
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Table 3 Socio-Demographic Data, Including Blood Group and Rh

Factor, of Probable Cases of CHIKFFungunya Fever

Variables Characteristics n Percentage (%)
Age 18-25 26 12.8
25-30 41 20.2
31-35 42 20.7
3640 36 17.7
4145 16 7.9
>45 42 20.7
Sex Male 138 68.0
Female 65 320
Occupation Health Workers 97 478
Immigration Staff 21 10.3
Teachers 12 5.9
Subzone Administration Staff | 44 21.7
Bank Staff 9 44
Telecommunication Staff 20 9.9
Educational status llliterate I 54
Elementary 15 74
Junior 6 3.0
Secondary 66 325
College 105 51.7
Blood group “A” 44 21.7
“B” 38 18.7
“AB” 17 84
“o” 104 51.2
Rh factor Positive 192 94.6
Negative I 54

Table 4 Common Skin Rash Sites and Joint Sites
Involved with Transient Maculopapular Rash and

Polyarthralgia, Respectively

Common Skin Rash Sites Percentage (%)

Hands 71.9

Trunk 46.5

Face 45.6

Legs 31.6

Palms and Sole 254

Scrotum 79

Oral Cavity 6.1
(Continued)

During the acute phase (first visit), common reported symptoms were polyarthralgia (97%), fever (96.1%), gastro-
intestinal symptoms (64.5%), headache (62%) and skin rash (56.7%). Joint pain was the main symptom with the most
frequent affected joints being the wrist (59.4%), interphalangeal joints of the hands (56.9%), and knee (53.8%). In terms
of dermatological features, 56.7% of cases experienced transient maculopapular rash, which was largely pruritic (85.2%
of skin rash cases) with the most involved anatomical sites being the hands (71%), trunk (46.5%), and face (45.6%)
(Table 4). Arthralgia gradually reduced over the course of the study period, persisting at the sixth month in only 21.7% of
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Table 4 (Continued).

Common Skin Rash Sites Percentage (%)
Common Polyarthralgia Joint Sites

Wrist 59.4
Interphalangeal Joints of the Hand 56.9

Knee 53.8
Ankles 47.7
Shoulder 40.1

Spine 39.1

Elbow 35

Hip 152

the cases (Figure 1). Arthralgia was largely symmetrical (84.3%) during the acute phase, but over time, the symmetry of
joint pain gradually reduced to 78% reported during the last visit. Fever was the second leading symptom with the mean
duration of 4.1 + 3 days and was commonly responded with antipyretics in 95.9% of cases. Fever was accompanied by
epistaxis in a minority of the patients (0.6%). Headache was also a common symptom with a mean duration of 3.8 £+ 3
days (Table 5).

Gastrointestinal symptoms were experienced by 64.5% of cases with anorexia (80.9%), nausea (41.2%), and vomiting
(32.2%) as the highest ranked symptoms. Lymphadenopathy was found in 44.3% of cases with greatest affliction
amongst inguinal lymph node (67.8%), followed by cervical lymph nodes (51.1%). Ocular symptoms were seen in
32.5% of cases in which retro-orbital pain (27.1%) was the main presented eye symptom followed by conjunctival
hyperemia (24%) (Table 6). CBC showed lymphocytosis (64.5%), granulocytopenia (43.3%), and mild anemia (31%)
were the most common abnormal hematological findings, followed by leukopenia (16.7%) and granulocytosis (14.3%)
(Table 7).

At the end of the acute phase, patients continued to be monitored via monthly follow-up visits for the remainder of the
6-month study period. The main clinical features that continued to be monitored were joint pain and joint swelling.
Across the entire study period, case ages 25-35 and greater 45 years old expressed higher and consistent frequencies of
joint pain and joint swelling compared to other age groups, with the exception of joint swelling reported higher among
3640 age group. Health workers followed by administration workers continued to experience higher levels of CHIKF

100
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40
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20

Percentage of cases with Joint Pain (%)

10

Oct Nov Dec Jan Feb Mar
Months of follow up after the outbreak starting from october to march

Figure | Persistence of CHIKFFungunya-induced joint pain based on monthly follow-up reports across the entire study period.

18 https: Open Access Rheumatology: Research and Reviews 2025:17



Frezgi et al

Table 5 Clinical Presentation of Probable Cases of CHIKFFungunya Fever with Related Duration for
Fever and Headache During the Acute Phase

Clinical Presentation | Percentage (%) | Mean (days) | Standard Deviation (days) | Median (days)

Fever 96.1 4.1 3 3
Headache 62 3.8 3 3
Skin Rash 56.7 - - -
Polyarthralgia 97 - - -

Table 6 Lymphadenopathic Features, Gl
Manifestations, and Ocular Symptoms of
Probable Cases of CHIKFFungunya Fever
During the Acute Phase

Clinical Manifestations | Percentage (%)
Lymphadenopathy 443
Inguinal 67.8
Cervical 51.1
Retro-auricular 344
Axially 21.1
Gl Manifestations 64.5
Anorexia 80.9
Nausea 41.2
Vomiting 321
Weight Loss 10.7
Abdominal Pain 6.9
Diarrhea 6.1
Ocular Symptoms 325
Retro-orbital Pain 27
Conjunctival Hyperemia 24
Visual Problem 13
Eye Congestion 9

Table 7 Abnormal Hematological Findings
from CBC Profile

Hematological Findings | Percentage (%)
Lymphocytosis 64.5
Granulocytopenia 433

Mild Anemia 31
Reduced Hematocrit 17.2
Leukopenia 16.7
Granulocytosis 14.3
Thrombocytopenia 10.8

symptoms compared to other professional groups. The same pattern was found with educational status as individuals
possessing college or secondary level education had higher levels of CHIKF symptoms compared to groups of lower
educational status (Table 8). Logistical regression was performed to further analyze significant factors associated with
persistence of joint pain and joint swelling. Patient’s age >41 years (p = 0.001, OR: 1.588; 95% CI: 0.935-2.695) and
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Table 8 Socio-Demographic Data and Their Association for Persistence of Joint Pain and Joint Swelling

During Monthly Follow-up

Variables Joint Pain Joint Swelling

(%) | P-value | OR (95% CI) (%) | P-value | OR (95% CI)
Age
18-25 8 0.001 | 6.9 | 0.306 [
25-30 16.8 0.173 (0.106-0.281) | 18.6 0.506 (0.192-1.333)
31-35 21.0 0.427 (0.290-0.628) | 14.7 0.687 (0.345—1.368)
3640 17.3 0.576 (0.384-0.863) | 21.6 0.519 (0.240-1.120)
4145 10.9 0.665 (0.447-0.988) | 7.8 0.865 (0.439-1.705)
>45 26.1 1.588 (0.935-2.695) | 30.4 0.509 (0.207-1.250)
Sex
Male 65.8 | 0.100 [ 47.1 | 0.001 |
Female 342 0.355 (0.216-0.583) | 52.9 0.355 (0.216-0.583)
Occupation
Health Workers 47.2 | 0.003 [ 559 | 0.15 |
Immigration Staff 9.1 0.829 (0.543-1.267) | 5.9 0.702 (0.342-1.439)
Teacher 4.6 0.777 (0.456—1.324) | 2.0 0.396 (0.132-1.186)
Subzone Administration Staff | 22.1 0.370 (0.194-0.707) | 16.7 0.270 (0.053-1.834)
Bank Staff 6.5 1.002 (0.629-1.596) | 5.9 0.527 (0.230-1.206)
Telecommunication Staff 10.4 3.538 (1.645-7.610) | 13.7 0.305 (0.094-0.989)

Educational status

Illiterate 6 0.44 | 6.9 0.902 |

Elementary 6.7 0.684 (0.378-1.238) | 6.9 0.506 (0.191—1.341)
Junior 3.4 0.506 (0.299-0.856) | 4.9 0.550 (0.201-1.500)
Secondary 337 1.106 (0.540-2.268) | 33.3 0.753 (0.221-2.566)
Post-secondary 59.2 0.687 (0.494-0.957) | 48.0 0.738 (0.396—1.375)
Blood Group

“A” 24.4 | 0.033 | 16.7 | 0.02 |

“B” 19.5 1.153 (0.843-1.579) | 16.7 0.586 (0.315-1.091)
“AB” 7 1.143 (0.820-1.594) | 12.7 0.804 (0.428-1.511)
“O” 49 0.704 (0.448-1.105) | 53.9 1.836 (0.820—4.110)
Rh Factor

Positive 95 0.565 | 94.1 | 0.67 |

Negative 5 1.268 (0.745-2.159) | 5.9 0.874 (0.303-2.524)

occupation (p = 0.003; OR: 0.370 95% CI: 0.194-0.707), O blood type (p = 0.033, OR: 1.153; 95% CI: 0.843—-1.579)
showed significant association with the likelihood of persistent joint pain (Table 8). Joint pain was often accompanied by
joint swelling (42.1% of joint pain cases) with being female (p = 0.001, OR: 0.355; 95% CI: 0.216—0.583) and possessing
O-type blood group (p = 0.02; OR: 1.836; 95% CI: 0.820—4.110) as significant predisposing factors to experiencing joint

swelling (Table 8).

Discussion

CHIKYV is responsible for the recent explosive outbreaks of debilitating disease in humans, and this study has public

health implications such as knowing the acute clinical presentation and to take preventive measur

es early. This
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arthritogenic virus has re-emerged in many tropical and subtropical regions due to its genomic polymorphism, which
increases the vector susceptibility.”” Global warming/climate change, globalization with significant increase in interna-
tional travels, and adaptation of virus to new vectors has also increased the vector susceptibility and transmission
capacity.'>'” CHIKV most probably first emerged as a human pathogen in the 18" century, but has currently been
identified in nearly 80 countries across 5 continents.'® Brazil is the epicenter of the disease today, accounts for 99% of
CHIKEF cases in the Americas this year, 50% of cases in the past 10 years, and over 90% of CHIKF cases globally
this year.?! Most epidemics of CHIKF occurred in tropical or subtropical areas; Eritrea’s subtropical climate is suitable
for Aedes mosquitoes and the transmission of mosquito-borne diseases, such as CHIKF. The first confirmed CHIKF
outbreak in Eritrea was found within the Tesseney subzone in October 2018. This study aims to describe the clinical
features of probable cases of CHIKF during and following the October 2018 outbreak as well as the risk factors
associated with the persistence of polyarthralgia within the Tesseney subzone of Eritrea.

The clinical manifestations of CHIKF depend on the host—viral interactions, which determine the course of infection
and key to understanding viral pathogenesis and treatment.”*** During the acute phase, our patients mainly presented
with sudden onset of high-grade fever (96.1%) and polyarthralgia (97%), follow by headache (62%) and skin rash
(56.7%). Our results align with previous literature, which reports the typical triad of symptoms during the acute stage of
CHIKF: high-grade fever, skin rash, and polyarthralgia.>*'>** Prospective studies performed in the Philippines and
Maldives also exhibited similar frequencies of high-grade fever (94.3% in Philippines; 100% in Maldives) and arthralgia
(98.6% in Philippines; 82% in Maldives) with only a difference in skin rash incidence (87.1% in Philippines; 54% in
Maldives).**® Cross-sectional analyses done in Columbia and Bangladesh after CHIKF outbreaks reported arthralgia
(91.2% in Columbia; 99.2% in Bangladesh) and skin rash (44.7% in Columbia; 50.2% in Bangladesh) in similar
frequency, but high-grade fever in different frequency (50% in Columbia; 100% in Bangladesh).”**> These
differences in occurrence to commonly reported symptoms could be attributed to host—viral interactions.”®> A case
study in Brazil illustrates this idea as a patient with pain from a previous finger joint injury was reignited upon
CHIKF infection and was hypothesized that the CHIKF targeted and exacerbated the latent injury.'® Interestingly,
a longitudinal cohort study in Sri Lanka found a unusually high expression of acute polyarthritis (45%) that later
progressed to chronic polyarthritis (99% of acute polyarthritis cases) with a reduced frequency of skin rash symptoms
(20%) commonly reported in the literature, showcasing the uncertainties of CHIKF manifestations.’

Acute arthralgia (97%) was highly expressed amongst our patients, which aligns with the results of previous studies
and general pathology of CHIKF manifestation.*>*'>?° Within our study, the most involved joint sites were the wrist
(59.4%), interphalangeal joints of the hands (56.9%), knee (53.8%), and ankles (47.7%). Joint sites involvement for
arthralgia in a Bangladesh study was similar with the wrist (54.1%) and small joints in the hand (46.8%) as primary joint
sites.”* Contrarily, arthralgia was more expressed among weight-bearing joints (ie, ankles and knees) within previous Sri
Lanka (74% for ankles), Philippines (60% for ankles), and Columbia (74.1% for ankles) studies.™** Joint site frequency
was relatively high among all joint groups in our findings, thus minor differences amongst sites are likely not significant
in understanding CHIKF infection patterns in joint site involvement. Transient maculopapular rash, stomatitis, and oral
ulcers are often seen in adults, while retro-orbital pain, vomiting, and diarrhea commonly exhibited in children." 56.7%
of our cases experienced transient maculopapular skin rash with 0.6% experiencing epistaxis most likely associated to the
hemorrhagic complication of the virus. Bangladesh (50.2%) and Maldives (50%) found roughly half of their patients
develop maculopapular skin rash similar to our study.?*** Skin rashes were frequently exhibited on the hands (71%) and
trunk (46.5%) which corresponds with a study in Columbia that exhibited the hands and limbs as frequent skin rash
sites.”> However, a seroprevalence study done in the rural areas of Chandrapur, Maharashtra, India, reported frequent
rash sites on the knees (71%), feet (56%), and fingers and palms (54%) as the most common locations, emphasizing the
importance of viral-host interactions imposing irregularities in symptom manifestations.'®2°

The literature often reports that, following the acute phase (7—10 days), CHIKF infection can develop into a chronic
phase with persistent rheumatoid-like symptoms that can persist for months to years.'*'®?>27 The majority of CHIKF-
infected individuals become symptom-free four months after initial symptoms with only a minority developing persistent,
debilitating arthralgia.>** CHIKF induced persistent arthralgia is hypothesized to derive from prolongation of the acute
inflammatory course of viral infection within joint and muscle tissue, however the mechanism in which CHIKV RNA
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persists within joint and muscle tissue still remains unknown.” Within our study, only 21.6% of cases continued with
persistent joint pain at six months past the initial infection. The association of chronic joint pain and CHIKF has been
assessed in only a few studies, but generally infers that only a minority of cases return with CHIKF induced chronic
arthralgia.>>*> A cohort study following a 2014-2015 CHIKF epidemic in Columbia found roughly 1/4™ of the
serologically confirmed study cases developed persistent polyarthralgia.”” A seroprevalence study performed in the US
Virgin Islands showed 12% of the islanders continue to report polyarthralgia one year after the initial CHIKF outbreak,
likely attributing the finding to the CHIKV infection. Forms of persistent arthralgia have also been described in a 1980
retrospective study performed in South Africa, which exhibited episodic stiffness and pain in 3.7% of cases, persistent
stiffness without pain in 2.8%, and persistent painful restriction of joint movements in 5.6%.">

In our study, age above 41 years old (p = 0.001, OR: 1.588; 95% CI: 0.935-2.695), working in health or
administrative job (p = 0.003; OR: 0.370 95% CI: 0.194-0.707), and having O-type blood group (p = 0.033, OR:
1.153; 95% CI: 0.843—-1.579) were factors significantly associated with increased risk of persistent joint pain upon
CHIKEF infection. In terms of age, CHIKF induced arthralgia is more commonly found in adults compared to children,
likely due to the nature of the immune system.”° Younger persons possess a more robust immune system able to clear
viremia more effectively compared to an adult’s immune system, thus reducing the probability of CHIKF affecting
musculoskeletal tissue attributed to joints.?® Higher frequencies of joint pain among health and administrative workers
could be explained as most of these workers were older in age with jobs that immobilize them for long working hours.
Additionally, during the initial phases of the outbreak at the Tesseney subzone, the hospital crowded wards of CHIKF
infected patients fostered an environment where the 4Aedes mosquito may spread the virus from infected to noninfected
individuals. Thus, healthcare staff may have contracted the viral disease as a result of treating patients, contributing to
higher number of health workers being affected with CHIKF during the study. However, there is no clear explanation for
O-type blood group association with increased risk of joint pain, but the high proportion of cases with O-type blood
group compared to other blood types may have a bias on this finding. Joint swelling often accompanied arthralgia with
being female (p = 0.001, OR: 0.355; 95% CI: 0.216-0.583) possessing significant protective association for joint
swelling, while O-type blood group (p = 0.02; OR: 1.836; 95% CI: 0.820—4.110) having significant risk association
with joint swelling. Though our study is novel in raising female protective association in joint swelling, the question of
female predisposition to arthralgia has already been raised in some studies, and there is yet a clear answer for the cause of
the result.*>2° Currently, there is effective FDA vaccine for prevention; but, mosquito-based surveillance and control is
the appropriate strategy to control and contain the infection.”®

Our study was subject to a number of limitations. First, confirmation of CHIKF infection on all probable cases via
serological and/or molecular analysis was neither economical nor feasible within the study. Ruling out other febrile
disease (dengue and malaria fever) cannot confirm the detection of CHIKF. Therefore, a probable case definition based
on the European Centre for Disease Control was used as an alternative diagnostic criterion. Second, though nomadic
people likely initiated the outbreak, the study design was restricted to non-probability convenience patient sampling as
the nomadic lifestyle was not suitable to follow for long periods of time. Third, patients with persistent polyarthralgia at 6
months were not followed then after, therefore the complete long-term clinical picture for persistence of joint pain was
not obtained in our study.

Conclusion

Our finding indicated that polyarthralgia, fever, and skin rash are a triad of symptoms during acute prodromal phase of
CHIKF, accompanied by bowel habit alteration, lymphadenopathy, and ocular pain. Knowing these clinical features can
help us for prompt community health education about the preventive measures. Persistent joint pain was a frequent long-
term complication of CHIKF found in a subset of cases. Individuals above the age of 41 were found to be risk factor for
persistence of joint pain. Further studies are needed to determine the association CHIKF infection and chronic arthralgia
as well as chronic CHIKF -induced complications and associated risk factors.
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Recommendations

Currently, there is effective FDA vaccine for prevention; however, mosquito-based surveillance and control are the
appropriate strategy to control and contain the infection. Vector control methods should be implemented and mobilized in
endemic areas with municipalities and communities being aware of the preventive measures. At an individual level,
wearing long-sleeved shirts, using mosquito repellent, and sleeping under a mosquito bed net may reduce the chances of
being bitten by an infected mosquito. Since an immunologic etiology is suspected in chronic cases of CHIKF, a short
course of steroids may be useful, but care must be taken to monitor all adverse events of the drug and should not be
continued indefinitely. Additionally, cold compresses have been reported to reduce joint pain and swelling.
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