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Summary
We report a case of Plasmodium vivax and murine typhus 
coinfection in a 30-year-old woman who presented 
with intermittent, high-grade fever. Her peripheral blood 
smear showed ring-form trophozoites of P. vivax, with 
an initial murine typhus serological test being negative. 
although the P. vivax infection was successfully treated, 
she still had intermittent, high-grade fever, developed 
dyspnoea and bilateral interstitial pneumonitis shown 
in the chest X-ray. thus, coinfection was suspected, and 
empirical antibiotics were given. the second serological 
test confirmed the concomitant murine typhus infection, 
and antibiotics treatment were successful with the 
complete recovery. this case emphasises that an initial 
negative murine typhus serological test does not 
necessarily rule out the presence of the disease. a follow-
up murine typhus serological or molecular test within 
1–2 weeks is therefore recommended.

BaCkground 
Thailand is an endemic area for tropical disease 
infections, including malaria, dengue, scrub typhus, 
murine typhus and leptospirosis, all of which may 
be present as an acute febrile illness with an acute 
undifferentiated fever. Coinfection usually causes 
more severe symptoms than single infection, and 
usually requires a time-consuming and challenging 
process of diagnosis.1 2 Coinfections of Plasmodium 
vivax malaria and murine typhus are not common 
in our clinical practice. Murine typhus with severe 
manifestation as pneumonitis is atypical manifesta-
tion.3 4 In particular, coinfection between murine 
typhus and malaria is likely to be underdiagnosed 
or may be confused with other acute febrile infec-
tions.5 In this present report, we report the first case 
of P. vivax malaria and murine typhus with pulmo-
nary involvement coinfection in Thailand.

CaSe preSenTaTion
A 30-year-old woman presented with intermittent, 
high-grade fever with chills for 5 days prior to 
admission associated with headache, myalgia and 
nausea. With the high frequency of fever, leuco-
penia and thrombocytopenia during rainy season, a 
provisional diagnosis of dengue infection was made 
at a nearby hospital. The patient started on intra-
venous fluids and supportive treatment, and was 
then referred to the Bangkok Hospital for Tropical 
Diseases, a referral centre for tropical diseases, for 
further investigations and management.

On the first day of admission to the hospital, she 
was mildly pale, febrile (37.8°C), with the heart rate 
of 84 beats/min and respiratory rate of 20 breaths/
min without hepatosplenomegaly. Other examina-
tions were unremarkable. P. vivax was detected in 
her peripheral blood smear. She was diagnosed as 
P. vivax infection and chloroquine was thus given.

On the fourth day of admission, although malaria 
peripheral blood smear was negative, she still had 
an intermittent, high-grade fever, and developed 
dyspnoea and oxygen desaturation (O2sat=91% on 
room air).

inveSTigaTionS
The initial blood test showed mild leucopenia—a 
white cell count of 2.1x109/L, with 43% of neutro-
phils, 28% of lymphocytes, 16% of band, 7% of 
monocyte and 6% of atypical lymphocyte. Haemo-
globin, haematocrit and platelets were 10.2 g/dL, 
32.7% and 85x109/L, respectively. The blood film 
for malarial parasites showed ring-form tropho-
zoites of P. vivax, with parasite count of 10.5 
parasites/μL.

Urea and electrolytes showed the levels of sodium, 
potassium, urea and creatinine at 137 mmol/L, 
3.5 mmol/L, 8.1 mg/dL and 0.58 mg/dL, respec-
tively. The liver function tests revealed a total 
protein of 6.1 g/dL, albumin of 3.6 g/dL, alkaline 
phosphatase of 35 U/L, aspartate aminotransferase 
of 71 U/L, alanine transaminase of 50 U/L, total bili-
rubin of 0.2 mg/dL and direct bilirubin of 0.1 mg/
dL. Her glucose-6-phosphate dehydrogenase level 
was normal.

She still had high-grade intermittent fever each 
day, and on the fourth day of admission she devel-
oped dyspnoea. The blood film for malaria was 
negative. Her chest radiograph showed bilateral 
interstitial infiltration, suggestive of bilateral pneu-
monitis (figure 1). Coinfection was considered for 
further investigations. It was found that sputum 
gram stain, acid-fast bacilli,  culture, Pneumocystis 
jirovecii pneumonia and anti-HIV were all nega-
tive. Two blood cultures have been taken a few 
hours apart. The automated blood culture system 
(BACTEC 9050) is used in microbiology laboratory. 
Her blood culture showed no growth for 7 days. 
Serological investigations for dengue (IgM and IgG 
antibodies), dengue PCR, scrub typhus (IgG anti-
body) and murine typhus (IgM and IgG antibodies) 
were also negative. Scrub typhus IgM antibody in 
acute serum was positive at a titre 1:100; however, 
the titre remained the same in convalescent serum. 
A follow-up murine typhus serological titre was 
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performed 1 week after the initial test which showed a positive 
murine typhus (IgM 1:3200 and IgG 1:1600).

differenTial diagnoSiS
P. vivax malaria and murine typhus coinfection.

TreaTmenT
The patient received chloroquine followed by primaquine orally 
as an antimalarial medication because Thailand is in the area 
with chloroquine-susceptible P. vivax infection. On the third day 
of admission, she still had fever, and ceftriaxone intravenous plus 
doxycycline with loading dose of 200 mg followed by 200 mg 
per day in divided dose orally were empirical antibiotics. On the 
fourth day of admission, she had intermittent fever, developed 
dyspnoea and chest radiograph showed bilateral interstitial infil-
tration. Coinfection was suspected and the empirical antibiotics 
were prescribed with intravenous levofloxacin and continued 
doxycycline to cover bacterial and rickettsial infections. After 
empirical antibiotics, her oxygenation was improved and she 
became afebrile after 72 hours. Levofloxacin was discontinued 
after murine typhus coinfection was confirmed. Doxycycline 
was continued for 7 days. She was discharged after 7 days on 
levofloxacin.

ouTCome and follow-up
She was discharged 10 days after admission with normal clinical 
conditions. The follow-up chest radiograph at the Out Patient 
Department showed complete clearing of pulmonary infiltration 
(figure 2).

diSCuSSion
The clinical features of uncomplicated malaria are common in 
P. vivax infection. Nevertheless, P. vivax can cause severe symp-
toms during the early course of an infection. This case was a 
30-year-old woman presenting with P. vivax with murine typhus 
coinfection. On the third day of admission, malaria blood smear 
was negative, yet she still had a high-grade, intermittent fever. 
We suspected coinfection for two reasons. First, the patient 

still had a high-grade fever, despite the negative malaria blood 
smear. Second, on the fourth day of admission, although she 
had received effective antimalarial drug, her clinical status still 
worsened, with the development of dyspnoea and oxygen desat-
uration. Her chest radiograph showed interstitial pneumonia 
that was suspected from murine typhus coinfection. The mech-
anism of pulmonary infiltration is still unknown; however, the 
mechanism may be associated with pulmonary microcirculation 
damage.3 4

Apart from dengue NS1 Ag, IgG and IgM serological tests at 
admission, we also performed other investigations to rule out 
other causes of undifferentiated fever, including IgM and IgG for 
both murine typhus and scrub typhus.

The definite diagnosis of murine typhus was required, with the 
use of serological method by immunofluorescence assay (IFA) as 
the ‘gold standard’. The serological test for murine typhus may 
be negative when blood samples are collected in the first week 
of fever. Therefore, a convalescent phase specimen is required to 
confirm diagnosis.6 A study conducted in South Texas showed 
that 50% of the seroconversion (fourfold increased antibody 
titres) found in infected patients at the first week of onset, 
whereas 100% of the seroconversion was observed in these 
patients at approximately 15 days after the onset of IFA tech-
nique.7 8 A fourfold rise in titre between the first and convales-
cent-phase serum is considered to be diagnostic.

A retrospective study conducted in Thailand showed that 
45 out of 194 malaria patients (23.2%) were also diagnosed as 
murine typhus infection, which was made by single serological 
test with no clinical involvement.9 Another study conducted 
nearby Thai–Burma border also showed approximately 4% of 
coinfection between rickettsia and malaria in pregnant woman 
cohort.10

Our patients showed the confirmed coinfection of P. vivax 
malaria and murine typhus evidenced by her peripheral blood 
film that showed the ring-form trophozoites of P. vivax. Her 
serum IFA showed murine typhus IgM positive (1:3200) and IgG 

figure 1 The chest radiograph showed bilateral interstitial infiltration, 
suggestive of bilateral pneumonitis. figure 2 The followed-up chest radiograph showed complete clearing 

of pulmonary infiltration.
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positive (1:1600), which was a fourfold increase when compared 
with those of the first IFA serum.

The positive IFA to Rickettsia typhi should be caution with 
cross reactivity among R. prowazekii, R. felis and R. rickettsii.11 
However, R. prowazekii, R. felis and R. rickettsii are not endemic 
in Thailand. Both malaria and murine typhus are endemic in 
Southeast Asia, especially in Thailand. Thus, persons living in 
this area may acquire coinfection.

This article emphasises the concomitant of P. vivax malaria 
and murine typhus infection with pulmonary involvement. An 
initial negative murine typhus serological test does not rule out 
the absence of the disease in a febrile patient with a positive 
test result for a different febrile infectious disease. The authors 
suggest that a follow-up murine typhus serological or molec-
ular test should be performed approximately 1–2 weeks after 
the initial test in the patient who is not responding to therapy. 
Physicians should also recognise the time when to search for 
a diagnosis of coinfection to treat the patient promptly and 
effectively.12

learning points

 ► Murine typhus infection in Thailand is unaware.
 ► Searching for coinfection at the right time can help better the 
diagnosis and treatment for the patients.

 ► This article emphasises the significance of the followed-up 
test after 1–2 weeks after the initial test in order to avoid 
the pitfall of assuming that an initial negative murine typhus 
serological test does not rule out the absence of the diseases 
in a febrile patient.
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