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Case Report: A Cluster of Plasmodium falciparum Malaria Cases among Thai Workers in
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Abstract. Although falciparum malaria is an important risk among travelers to sub-Saharan Africa, many travelers
remain unaware of this risk. InOctober 2015,we founda cluster of importedPlasmodium falciparummalaria cases among
Thai gemmineworkers inNigeria; none had receivedmalaria chemoprophylaxis or information regardingmalaria risk. The
index case developed fever and visited our hospital on arrival day in Thailand after his 3-week stay inNigeria.Plasmodium
falciparum was found in his blood. He recovered completely 3 days post-admission. After we requested he contact his
colleagues inNigeria regardingmalaria risk, we found that three of his five colleagues currently had fever, were diagnosed
withmalaria, andwerebeing treated in a local hospital. Twowere successfully treated inNigeria. Although their blood films
were negative for malaria, we could confirm that they recently had malaria because the polymerase chain reaction (PCR)
was still positive for P. falciparum. Tragically, the last febrile case died in Nigeria 6 days post-admission, after developing
jaundice and alteration of consciousness. The two colleagues without fever symptoms were also tested by PCR, which
was negative for malaria. In conclusion, we found that four of six workers had malaria in this cluster, which was equal to
66.7% attack rate. There is an urgent need to raise awareness ofmalaria amongworkers in highly endemic areas. Clinical
practice for travelers who are ill on their return should not only focus on individual cases but also consider potential
disease clusters.

INTRODUCTION

Malaria is an important life-threatening infectious disease
caused by Plasmodium species. It is also the most common
cause of fever in travelers returning from sub-Saharan Africa.1

Long-term travelers, including expatriates and guest workers,
are particularly at high risk compared with tourists because
they frequently stay longer in endemic areas. Moreover, sev-
eral studies2–4 have shown that their awareness of malaria
risk, adherence to mosquito protective measures, and che-
moprophylaxis were suboptimal.
We describe a cluster of imported malaria cases among

Thai workers in Nigeria. In this cluster, four of six workers had
malaria. None had received malaria risk advice nor chemo-
prophylaxis against malaria before their trip. Measures to in-
creasing awareness of malaria risk among workers in Africa
are urgently needed.

CASE REPORT

A group of six Thai workers had beenworking in a gemmine
near Gembu city, in southeastern Taraba state, Nigeria, near
the border with Cameroon. Some of the workers developed
fever and chills without organ-specific symptoms at the same
point during their stay (Table 1 and Figure 1). The index case
flew back to Thailand and visited our hospital, the Hospital for
Tropical Diseases, Bangkok, Thailand.
Case A (index case).A 46-year-old previously healthyman

presented to our hospital on October 31, 2015 with a 1-day
history of high fever, chills, and generalized malaise after
returning from Nigeria, where he was working in a gem mine
during the period October 10–29, 2015.
At initial presentation in our hospital, his body temperature

was 38�C and physical examination was normal. Malaria

parasites were detected by the thick blood film method. Par-
asitemia was 840 parasites/μL, showing the ring stage. The
patient was diagnosed with uncomplicated Plasmodium fal-
ciparum malaria infection and admitted to our hospital for
5 days. He had completely recovered after oral administration
of artesunate (4mg/kg/day) for 3 days, followedbymefloquine
(25 mg/kg/day) for 2 days. Both thick and thin blood smears
were negative on the date of discharge. During his admission,
we asked him to contact and warn his colleagues who were in
Nigeria that anyone who developed a fever should urgently
seek for medical attention to rule out malaria.
Cases B and C. A 32- and a 23-year-old manworked at the

samemine asCaseA (the index case). They experienced fever
with chill fewdaysbefore the index case. Both attendeda local
hospital in Nigeria and were informed that their blood tests
were positive for malaria infection; they could not remember
the type of diagnostic test used. Antimalarial medication was
administered. The patients recovered and their fever subsided
3 days thereafter. Doxycycline (100 mg once daily) was pre-
scribed as chemoprophylaxis at the hospital in Nigeria. Both
flew back to Thailand and visited our hospital 2 weeks after
treatment in Nigeria.
At initial presentation in our hospital, neither of the cases

had fever. Physical examinations were unremarkable. Labo-
ratory investigation revealed normal white blood cell and
platelet counts. Thick and thin blood smears showed no
malaria parasites. However, a malaria rapid diagnostic test
specific for P. falciparum–induced antigen (Paracheck Pf®;
Orchid Biomedical Systems, Verna, Goa, India) was positive.
Their blood samples (taken13days after the start of treatment)
were sent to confirmmalaria infection by thepolymerase chain
reaction (PCR) method, as described elsewhere.5,6 The PCR
results were positive for P. falciparum and negative for other
human malaria species (Plasmodium vivax, Plasmodium
malariae, Plasmodium ovale, and Plasmodium knowlesi).
CasesDandE.CasesDandEwere a49- anda45-year-old

woman, respectively, who worked in the same gem mine as
Cases A–C. Neither had fever, but they did develop malaise.
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Malaria infection was suspected in Nigeria, although only one
of them underwent antimalarial treatment. They presented to
the Hospital for Tropical Diseases on November 11, 2015 for
malaria blood tests after their return from Nigeria.
At initial presentation in our hospital in Bangkok, neither

cases had fever. Thick and thin blood smears for malaria

showed no parasites. Rapid tests for malaria were negative
(Paracheck Pf®; Orchid Biomedical Systems). Polymerase
chain reaction tests of blood samples were negative for hu-
man malarial infection (P. falciparum, P. vivax, P. malariae,
P. ovale, and P. knowlesi). We, therefore, confirmed that nei-
ther Case D nor Case E had been infected with malaria.

TABLE 1
Characteristics of the cluster of malaria cases among Thai workers in Gembu, Nigeria

Case
Gender, age

(years)
Date of fever

onset Events in Nigeria Seen in HTD Diagnosis in Bangkok Outcome

A M, 46 30 October None—symptoms began after
returning to Bangkok

31 October Plasmodium falciparum (blood smear) Recovered

B M, 32 25 October Fever 3 days, oral antimalarial drugs 11 November P. falciparum (PCR positive) Recovered
C M, 23 19 October Fever 5 days, jaundice,

admitted to hospital for 3 days
11 November P. falciparum (PCR positive) Recovered

D F, 49 29 October No fever, blood test positive,
got treatment in Nigeria

11 November Negative (blood smear, RDT, and PCR) Recovered

E F, 45 24 October No fever, blood test negative,
no treatment

11 November Negative (blood smear, RDT, and PCR) Recovered

F M, 54 25 October Fever, jaundice, admitted to
hospital for 6 days

Not seen Suspected P. falciparummalaria Died on 4 November
in Nigeria

F = female; HTD = Hospital for Tropical Diseases; M = male; PCR = polymerase chain reaction; RDT = rapid diagnostic test.

FIGURE 1. Timeline of the clinical onset of malaria in the group of Thai workers in Nigeria. This figure appears in color at www.ajtmh.org.
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Case F. A 54-year-old man reported that he had developed
fever and chills on 25th October in Gembu, Nigeria. He was
diagnosed with malaria and exhibited severe symptoms that
included progressive jaundice and impaired consciousness.
Hewasadmitted to the local hospital inNigeria for 6days, after
which he died on November 4, 2015. His colleague informed
us that he had been diagnosed with malaria in Nigeria.

DISCUSSION

Malaria is a major health problem in sub-Saharan Africa,
especially Nigeria, where thedisease accounts formore cases
and deaths than other countries in the world.7 Although most
travel-associated malaria cases occur as single, sporadic
cases, some clusters of imported malaria among travelers to
Africa have been reported. Most of these reports were of
travelers from European countries and North America.8–11 In
Asia, a familial cluster of P. ovale infections among three of
four Japanese travelers was reported after a 6-week tour of
Kenya.12 In other regions, a cluster of imported P. vivax cases
was reported among travelers returning from Peru, where
vivax malaria predominates.13 To our knowledge, no previous
study has reported a cluster of imported malaria infection in
Thailand.
Guest workers are at a high risk of contracting malaria.

Previous studies have demonstrated that guest workers
generally lack awareness and possess poor knowledge of
malaria risk.2–4 Studies in China (where the growth in in-
vestment and exported labor is strong) also reported that
exported workers in Africa were at high risk of P. falciparum
malaria infection.14 Although P. falciparum malaria in China
has become an imported disease, local transmission has re-
duced because of theNationalMalaria Elimination Program.15

Similarly, the prevalence ofmalaria within Thailand declined
gradually, from 83.54 cases per 100,000 people in 2000 to
4.52 cases per 100,000 people in 2017.16 Migrant workers
were more likely to be infected with P. falciparum than local
Thai people.17 Thismaysuggest the transition inThailand from
P. falciparum malaria as primarily a domestic problem to pri-
marily a foreign imported disease.
According to the Royal Thai Embassy in Abuja, Nigeria, the

number of Thai nationals resident in the country was esti-
mated to be around 150. They were distributed across Abuja,
Lagos, and the Cross River states. Most Thai residents are
short-term workers, and so their numbers are constantly
changingbecause of dynamicmigration.18 They usually rotate
as a group, dependent on the contractsmade by their agency.
The group reported in this study worked in a gem mine near
Gembu city, Taraba state, Nigeria, from September to
November 2015. These laborers worked outdoors during
the day and lived in shared container housings near the site,
sleeping under unimpregnated mosquito bed nets. Before
working in Nigeria, they did not visit a travel medicine clinic
to ascertain the risk of contracting malaria in Nigeria.
Therefore, no one in the group took malaria chemopro-
phylaxis or had adequate protection against mosquito
bites. Similar reports of inadequate preparation resulting in
clusters of P. falciparum malaria cases have been made
regarding European and U.S. travelers to malaria-endemic
regions.9,10

In our cluster, four of the six cases had a confirmed di-
agnosis of P. falciparum malaria; unfortunately one had died.

The high attack rate in this cluster (66.7%) demonstrates the
need for increased awareness of the risk of malaria infection
among guest workers withinmalaria-endemic areas to ensure
they take adequate measures to protect themselves. Such
measures are particularly important in regions such as sub-
Saharan Africa, which might have limited facilities for malaria
diagnosis and treatment.
Finally, it is important to note that we would have never

spotted this particular cluster of cases if we had focused on
treating only the index case. Clinicians who see patients with
travel-related diseases should be aware that other travelers in
the same group might be exposed to the same pathogen.
Informing them to be aware of symptoms and reminding them
to seek medical care are very important, especially when
dealing with life-threatening diseases such as malaria.
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