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Abstract. Persons from theRepublic of theMarshall Islands have among the highest rates ofHansen’s disease (HD) in
the world; the largest Marshallese community in the continental United States is in northwest Arkansas. In 2017, the HD
Ambulatory Care Clinic in Springdale, Arkansas, informed the Arkansas Department of Health (ADH) that Marshallese
persons with HD had severe disease with frequent complications. To characterize their illness, we reviewed ADH sur-
veillance reports of HD among Marshallese persons in Arkansas treated during 2003–2017 (n = 42). Hansen’s Disease
prevalence among Marshallese in Arkansas (11.7/10,000) was greater than that in the general U.S. population. Com-
plications included arthritis (38%), erythema nodosum leprosum (21%), and prolonged treatment lasting > 2 years (40%).
The majority (82%) of patients treated for > 2 years had documented intermittent therapy. Culturally appropriate support
for therapy and adherence is needed in Arkansas.

Hansen’s disease (HD) is a rare, chronic granulomatous
infection predominantly of the skin and peripheral nerves
caused by the noncultivable organismMycobacterium leprae.
Hansen’s Disease causes rashes, anesthetic patches on the
skin, muscle weakness or paralysis, and, less commonly, joint
involvement, with an incubation period ranging from several
months to over 30 years.1–3 Pacific Islanders from the Re-
public of theMarshall Islands (RMI), including those who have
migrated to the United States, have among the highest HD
rates in theworld.4 In 2016,HDprevalence in theUnitedStates
was 0.0083/10,000 persons, whereas prevalence in RMI was
12/10,000 persons.5Marshallese communitieswith high rates
of HD are present in California, Colorado, Florida, Hawaii,
Iowa, Oklahoma, Oregon, Pennsylvania, Tennessee, Texas,
Utah, Washington, and Wisconsin.4 The largest Marshallese
community in the continental United States is primarily lo-
cated inSpringdale, Arkansas,4,6 but the exact population size
is not well documented. The American Community Survey
estimated 5,625 Marshallese persons resided in Arkansas in
2013–2017, but rapid growth has occurred and the Arkansas
Department of Health (ADH) uses ∼12,000 as their current
population estimate.6,7 Hansen’s disease prevalence among
theArkansasMarshallese community has not been previously
estimated.
In the United States, HD is diagnosed by skin biopsy.

Hansen’s Disease classification is based on the Ridley–
Jopling scale, which measures the burden of M. leprae
organisms and formation of tissue granulomas; granuloma
formation indicates the immune system’s ability to contain
infection through cell-mediated responses.8,9 The least dis-
seminated form of HD, occurring among persons with the
strongest cell-mediated immune responses, is tuberculoid
(TT). Tuberculoid usually has the fewest skin lesions and is
least likely to have immune complications. Hansen’s Disease
classification follows a spectrum of higher bacillary burden
and antibody- rather than cell-mediated responses,

including borderline tuberculoid (BT), borderline (BB), bor-
derline lepromatous (BL), and the most diffuse and severe
form, lepromatous leprosy (LL). In the United States, TT and
BT are treated with 1 year of antileprosy multidrug therapy
(MDT), andBB, BL, and LL are generally treatedwith 2 years of
MDT.10 In Arkansas, HD is reportable within 24 hours of di-
agnosis to the ADH11; cases are also reported to the National
HD Program in Baton Rouge, Louisiana.12 However, because
HD is rarely diagnosed in theUnitedStates, a lackof knowledge
exists among providers, and patients with HDhave amean of 1
year delay between symptom onset and diagnosis.13

Persons with more diffuse HD and higher bacillary load (i.e.,
BL or LL) are at risk for immune system reactions, including
acute onset fever, arthritis, and soft tissue nodular swellings
called erythema nodosum leprosum (ENL). These reactions
canhave rheumatologic-likemanifestations andcanbe acute,
chronic, or relapsing.3,14–17 Erythema nodosum leprosum can
severely limit quality of life; it can occur before or after MDT
initiation and be fatal in certain cases.18 Anti-inflammatory
drugs are used to control ENL symptoms.17 Among patients
with LL, ENL occurs among 5% to >50% of patients.3,14–16

The HD Ambulatory Care Clinic staff in Springdale, Arkan-
sas, evaluate andprovide care toHDpatients 1daypermonth,
and the clinic is the regional referral center for all HDpatients in
the mid-south region of the United States. The clinic reported
that compared with U.S.-born patients with HD, Marshallese-
born persons with HD were more likely to be designated LL at
diagnosis, experience increased frequency of arthritis and
ENL, and require > 2 years of MDT (L. Mcghee, personal
communication, August 25, 2017). To investigate the clinic’s
verbal report of disease severity among its patient population,
we analyzed ADH’s HD surveillance data to determine HD
infection prevalence and describe disease complications
amongMarshallese persons who received an HD diagnosis in
Arkansas.
We reviewed and analyzed ADH’s surveillance database

for HD during 2003–2017. Data, including demographics,
symptoms described at each visit, complications for each pa-
tient, and treatment information,areentered in theADHdatabase
by the clinic public health nurse and transmitted to the ADH
monthly, adding any patient diagnosis or treatment data identi-
fied from outside facilities. We calculated descriptive statistics
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using R version 3.5.1 (R Foundation for Statistical Computing,
Vienna, Austria). Because documentation in the free-text data-
base forms lacked specificity to determine differences between
patients who had a single prolonged ENL episode versus multi-
ple episodes,wecountedeachpatient ashavinganENLepisode
if they had at least one visit for reaction or ENL. The University of
Arkansas for Medical Sciences (UAMS) Institutional Review
Board (IRB) (UAMS IRB number 217901) andCDC reviewed this
study for human subjects protection and determined it to be
nonresearch (CDC HSR number 2018-00131).
During 2003–2017, 54 cases of HD were reported to the

ADH. We analyzed the 42 (78%) people in the dataset who
were born in RMI and emigrated to the United States; no HD
patients of Marshallese descent were born in the United
States. Among the 42 patients, 28 (67%) were male; the me-
dian age at diagnosis was 30 years (Table 1). Using the 14
cases diagnosed or treated in 2017 as our numerator and the
maximum published population estimate (12,000) of Mar-
shallese persons in northwest Arkansas as the denominator,6

the lowest estimated prevalence of HD in this population was
11.7/10,000 in 2017. Five of the 42 patients with HD were
diagnosed and partially treated in RMI before U.S. arrival. In
total, 27 (64%) patients had an LL classification at diagnosis.
Sixteen (38%) Marshallese HD patients had joint pain or

swelling, and 9 (21%) received an ENLdiagnosis during therapy.
Among 27 persons with LL disease, 7 (26%) were diagnosed
withENL, and2 (33%)withBLdiseasehadENL.Nopatientswith
BB, BT, TT, or unknown HD type were diagnosed with ENL.
Among35MarshalleseHDpatientswith available treatment

dates, the median treatment length was 2.0 years (range:
0–9.7 years); 17 (49%) were treated longer than the standard
2 years (median: 3.8 years; range: 2.1–9.7 years). Fourteen of
the 17patientswith prolonged treatments (82%) resulted from
intermittent drug adherence. Twenty-six of 42 patients (62%)
were lost to follow-upanddidnot haveevidenceof completing
therapy, most (16/26 [62%]) because of a documented move
to another town or return to RMI.
Hansen’s disease prevalence among Marshallese persons

residing in northwest Arkansas was comparable to the most
recent published rate of HD in RMI, but much higher than
among persons born in the United States. Because HD is rare
among U.S.-born persons, providers might not consider the
diagnosis in Marshallese persons residing in the United
States. In addition, Marshallese persons can travel to and
work in theUnitedStates freely but are not considered citizens
and do not qualify for Medicaid, often leading to limited
healthcare access and delayed healthcare-seeking behavior.6

Several reasons have been hypothesized for the high
prevalence of cases among Marshallese persons. Crowded

housing, hygiene and sanitation challenges, and the afore-
described delays seeking health care are among likely risk
factors for increased exposure that encourages HD trans-
mission in Marshallese communities in RMI and the United
States.6,19,20 Transmission is exclusively person-to-person in
RMI; however, in the southern United States where HD is
endemic, transmission is attributed to exposure to armadillos
and imported cases from areas with higher prevalence of
disease outside the United States.21

The proportion of HD patients with ENL as a treatment
complication was similar to that reported among populations
in high-prevalence HD settings, including Nepal, India, and
Brazil.3,14–16,18 The risk for ENL is reduced when patients re-
ceive more timely MDT treatment.14 Improved healthcare
access and knowledge of HD by healthcare professionals
providing care to Marshallese populations in Arkansas and
increased support for treatment adherence and completion
through the cadre of Marshallese-speaking community health
workers in Arkansas might reduce this complication of HD.17

Approximately half (49%) of the study patients required ther-
apy for longer than 2 years, most because of intermittent ad-
herence to treatment. The use of home health visits and
community health workers to administer medications and
monitor for signs of complications might be helpful in improving
adherence and reducing ENL among this patient population.6

This study has several limitations. First, ADH’s HD surveil-
lance database likely represents an underreporting of cases.
Persons diagnosed with HD at facilities other than the HD
Ambulatory Care Clinic in Springdale, Arkansas, might not be
entered into the surveillance system. In addition, the Access®

database (Microsoft Corp., Seattle, WA) used by the ADH for
reporting included many free-form or nonstandard data en-
tries, creating challengeswith datamanagement andanalysis.
Finally, the Marshallese community population in Arkansas
has been estimated to have changed substantially since the
2010 census, so recent numbers are based on a less rigorous
methodology.
In conclusion, most of the Marshallese persons with HD in

Arkansas identified in this analysis had LL at the time of HD
diagnosis. Many experience complications (e.g., ENL) and
require prolonged MDT. The ADH can educate providers and
the Marshallese community to increase HD awareness, facil-
itate improvements in surveillance through standardization of
the reporting database, and educate laboratory staff and
providers to ensure that cases of HD are reported if diagnosed
outside the Springdale clinic, provide care linkages, and pro-
mote adherence to treatment to prevent HD complications
among people from RMI in Arkansas.
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TABLE 1
Descriptive demographics and disease characteristics among Mar-
shallese persons in Arkansas with Hansen’s disease (n = 42),
2003–2017.

Characteristic Median (range) Number (%)

Male – 28 (67)
Age (years) 30 (9–49) –

Lepromatous leprosy – 27 (64)
Borderline lepromatous – 6 (14)
Borderline – 0 (0)
Borderline tuberculous – 1 (2)
Tuberculoid leprosy – 1 (2)
Not documented, indeterminate, or other – 7 (17)

HANSEN’S DISEASE IN MARSHALLESE PERSONS IN ARKANSAS 1811

mailto:nqv0@cdc.gov
mailto:nqv0@cdc.gov
mailto:sandy.hainline.williams@gmail.com
mailto:sandy.hainline.williams@gmail.com
mailto:leonard.mukasa@arkansas.gov


University of Arkansas for the Medical Sciences, Little Rock, AR,
E-mail: lmcghee@uams.edu.

REFERENCES

1. Britton WJ, Lockwood DNJ, 2004. Leprosy. Lancet 363:
1209–1219.

2. Pereira HLA, Ribeiro SLE, Pennini SN, Sato EI, 2009. Leprosy-
related joint involvement. Clin Rheumatol 28: 79–84.

3. Vengadakrishnan K, Saraswat PK, Mathur PC, 2004. A study of
rheumatological manifestations of leprosy. Indian J Dermatol
Venereol Leprol 70: 76–78.

4. Woodall P, Scollard DD, Rajan L, 2011. Hansen disease among
Micronesian and Marshallese persons living in the United
States. Emerg Infect Dis 17: 1202–1208.

5. World Health Organization, 2018. Leprosy - Registered Cases Per
10 000 Population Data by Country. Available at: http://apps.
who.int/gho/data/node.main.NTDLEPR4?lang=en. Accessed
July 17, 2019.

6. McelfishPA, 2016.MarshalleseCOFAmigrants in Arkansas. JArk
Med Soc 112: 259–262.

7. U.S. Census Bureau. American FactFinder, 2018. American
Community Survey 5-year Population Estimates. Available
at: https://data.census.gov/cedsci/table?q=arkansas&tid=
ACSDP5Y2017.DP05&hidePreview=false. Accessed November
15, 2019.

8. Ridley DS, Jopling WH, 1962. A classification of leprosy for re-
search purposes. Lepr Rev 33: 119–128.

9. Degang Y, Nakamura K, Akama T. 2014. Leprosy as a model of
immunity. Futur Med 9: 43–54.

10. U.S. Department of Health and Human, 2015. A Summary of
Hansen’s Disease in the United States-2014. Available at:
https://www.hrsa.gov/sites/default/files/hansensdisease/pdfs/
hansens2014report.pdf. Accessed October 25, 2019.

11. Arkansas Department of Health, 2019. Arkansas Department of
Health (ADH) Mandatory Reportable Diseases List and In-
structions. Available at: https://www.healthy.arkansas.gov/

images/uploads/pdf/List_and_Instructions_Reportable_
Diseases.pdf. Accessed October 24, 2019.

12. National Hansen’s Disease Program, 2015. Instructions for
Completing the Hansen’s Disease (Leprosy) Surveillance Form.
Available at: https://www.hrsa.gov/sites/default/files/hrsa/
hansens-disease/pdfs/hansen-disease-surveillance-form.pdf.
Accessed October 25, 2019.

13. Nolen L, Haberling D, Scollard D, Truman R, Rodriguez-Lainz A,
BlumL,BlaneyD, 2014. IncidenceofHansen’sdisease -United
States, 1994–2011. MMWR Morb Mortal Wkly Rep 63:
969–972.

14. Pocaterra L, JainS,ReddyR,MuzaffarullahS, TorresO,Suneetha
S, LockwoodDNJ, 2006. Clinical course of erythema nodosum
leprosum: an 11-year cohort study in Hyderabad, India. Am J
Trop Med Hyg 74: 868–879.

15. Manandhar R, LeMaster JW, Roche PW, 1999. Risk factors for
erythema nodosum leprosum. Int J Lepr 67: 270–278.

16. Walker SL et al., 2015. ENLIST 1: an international multi-centre
cross-sectional study of the clinical features of erythema
nodosum leprosum. PLoS Negl Trop Dis 9: e0004065.

17. Lockwood D, van Brakel WH, Ramirez J Jr, Richardus JH, Van
VeenNH, 2008. Interventions for erythemanodosum leprosum.
Cochrane Database Syst Rev 3: CD006949.

18. Walker SL, LebasE,Doni SN, LockwoodDNJ, Lambert SM, 2014.
The mortality associated with erythema nodosum leprosum in
Ethiopia: a retrospective hospital-based study.PLoSNegl Trop
Dis 8: e2690.

19. LieberMD, Lieber EB, 1987. Social and demographic aspects of a
leprosy epidemic on a Polynesian atoll: implications of pattern.
Int J Lepr Other Mycobact Dis 55: 468–480.

20. Pescarini JM, Strina A, Nery JS, Skalinski LM, Andrade KVF,
PennaMLF,BrickleyEB,RodriguesLC,BarretoML,PennaGO,
2018. Socioeconomic risk markers of leprosy in high-burden
countries: a systematic review and meta-analysis. PLoS Negl
Trop Dis 12: e0006622.

21. TrumanRWet al., 2011.Probable zoonotic leprosy in thesouthern
United States. N Engl J Med 364: 1626–1633.

1812 LABUDA AND OTHERS

mailto:lmcghee@uams.edu
http://apps.who.int/gho/data/node.main.NTDLEPR4?lang=en
http://apps.who.int/gho/data/node.main.NTDLEPR4?lang=en
https://data.census.gov/cedsci/table?q=arkansas&tnqh_x26;tid&tnqh_x003D;ACSDP5Y2017.DP05&tnqh_x26;hidePreview&tnqh_x003D;false
https://data.census.gov/cedsci/table?q=arkansas&tnqh_x26;tid&tnqh_x003D;ACSDP5Y2017.DP05&tnqh_x26;hidePreview&tnqh_x003D;false
https://www.hrsa.gov/sites/default/files/hansensdisease/pdfs/hansens2014report.pdf
https://www.hrsa.gov/sites/default/files/hansensdisease/pdfs/hansens2014report.pdf
https://www.healthy.arkansas.gov/images/uploads/pdf/List_and_Instructions_Reportable_Diseases.pdf
https://www.healthy.arkansas.gov/images/uploads/pdf/List_and_Instructions_Reportable_Diseases.pdf
https://www.healthy.arkansas.gov/images/uploads/pdf/List_and_Instructions_Reportable_Diseases.pdf
https://www.hrsa.gov/sites/default/files/hrsa/hansens-disease/pdfs/hansen-disease-surveillance-form.pdf
https://www.hrsa.gov/sites/default/files/hrsa/hansens-disease/pdfs/hansen-disease-surveillance-form.pdf

