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Abstract: Scrub typhus is a zoonotic disease caused by Orientia tsutsugamushi, which is transmitted by larval trombiculid mites. Due
to nonspecific clinical presentation, scrub typhus is grossly underdiagnosed in pregnant women, fetuses and neonates. Here, we present
a congenital infection case and hope to provide more insight into this disease.
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Plain Language Summary

A case of scrub infection during the third trimester of pregnancy with subsequent vertical transmission to the fetus.

Introduction

Scrub typhus is a zoonotic disease caused by the gram-negative obligate intracellular pathogen Orientia tsutsugamushi
(Rickettsia species),’ which is transmitted by larval trombiculid mites (chiggers), and humans are incidental hosts.”
Approximately one million children are infected annually,® but evidence of vertical transmission to fetuses has rarely
been seen. To our knowledge, there are only 3 cases of congenital infection of scrub typhus that have been reported in the
literature (Table 1).*° Here, we present another congenital infection case.

Case

A 10-day-old male presented with high-grade fever and jaundice for six days and seizures for two days. On examination, the
baby was febrile, irritable, icteric, and hepatomegaly without eschar, rash, or petechiae. The abdomen was distended. The
axillary temperature was 39.3 °C, the pulse rate was 176/min, and the respiration rate was 46/min. A complete blood count
showed that the white blood cells (WBCs) count was 24.76x10°/L with 76.4% lymphocytes, 12.1% neutrophils, and 8.1%
monocytes. Tests showed that the total bilirubin level was 87.4 pmol/L, aspartate aminotransferase level was 336.6 U/L,
alanine aminotransferase level was 1317.1 U/L, and lactate dehydrogenase level was 1477.6 U/L. Cerebrospinal fluid (CSF)
examination showed a WBC count at 283x10%L with 95.1% mononuclear cells, 4.9% polymorphonuclear neutrophils,
a protein concentration of 3.084 g/L and a glucose concentration of 1.18 mmol/L. Computed tomography (CT) showed patchy
low-density areas in the bilateral frontal, temporal, and parietal lobes (Figure 1A). Tests for malaria, dengue, toxoplasmosis,
leptospirosis, mycobacterium tuberculosis, rubella, cytomegalovirus, herpes simplex virus, and Japanese encephalitis virus
were negative. A diagnosis of neonatal bacterial meningitis was made, and the patient was started on cefotaxime sodium
combined with ampicillin and phenobarbital to control fever and seizures. On the third day of admission, his seizures and
jaundice had subsided, but the fever persisted, and the CSF still showed abnormalities. We re-evaluated the family history and
found that the patient’s mother had anemia (Hb: 73 g/L) since the 28th week of pregnancy and reversed fever of unknown
origin from three days before delivery to postpartum. On examination, there was an 1.2x0.8 cm eschar on her left groin
(Figure 1B). The Weil-Felix test was positive for OXK 1:640 and 1:160 in the mother and baby, respectively, and both had
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Table | Demographic Characteristics, Symptoms, Laboratory Characteristics and Prognoses of Neonates and Mothers with Scrub Typhus

fever, jaundice, and
seizures, without

petechiae or eschar

CSF: white blood cells at 283x 10%/L with 95.1%
monocytes, 4.9% polymorphonuclear neutrophils,
protein concentration of 3.084 g/L and glucose

concentration of 1.18 mmol/L.

reversed fever,

with eschar.

I1gM titer >1: 160 (Karp)
Mom: OX-K titer >1: 640,
I1gM titer >1: 160 (Karp).

Cases Age Gender Symptom Examination Mother Immun of luorescent Prognosis
Assay

Wang C L et al* 1992 26 days Male Intermittent high fever, | Hepatosplenomegaly, AST: 92 IU/L, ALT: 54 IU/L, Febrile on the Baby: OX-K titer >1:320, Complicated with
abdominal distention, CSF: 350 per high power field (red blood cells, 170, | fourth I1gM titer >1: 160 (Kato), meningitis and
and skin pallor, without | and white blood cells, 180, 37% polymorphs, and 63% | postpartum day | Mom: elevation of specific | disseminated
petechiae or eschar mononuclear cells), protein concentration was and persisted I1gM antibody to Karp, intravascular

128 mg/dL, and glucose concentration was 79 mg/dL. | for | week. Gilliam coagulopathy.

Suntharasaj, T et al® preterm Male Anemia, sepsis and Hepatosplenomegaly A high grade Baby: OX-K titer >I: 320, | Recovered with

1997 disseminated fever, chill, dry IgM titer >1: 400. Mom: mildly retarded
intravascular cough, OX-K titer >1: 320, IgM growth and
coagulation, without headache, and titer >1: 400. encephalomalacia.
petechiae or eschar pneumonitis.

Vajpayee, S. et al® 2017 28 days Male Icterus, abdomen Hepatomegaly with acute liver failure. No describe Baby and Mom: elevation Recovered
distension, and mild of specific IgM antibody. without sequelae.
fever, without
petechiae or eschar

Our case 10 days Male Reversed high grade Hepatomegaly, AST: 336.6U/L, ALT: 1317.1U/L, Anemia and Baby: OX-K titer >1: 160, | Recovered

without sequelae.

Abbreviations: AST, aspartate aminotransferase; ALT, alanine aminotransferase; CSF, cerebrospinal fluid.
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Figure | (A) On the first day of admission, the baby was suspected of neonatal bacterial meningitis, and CT showed that patchy low-density areas in the bilateral frontal,
temporal and parietal lobes (arrow). (B) On the eighth day of the patient’ mother had fever, the local doctor suspected that she was infected with tsutsugamushi disease, and
found an 1.2x0.8 cm eschar on her left groin.

positive IgM-ELISA 1:160 to the Karp antigen.” Meanwhile, Metagenomic next-generation sequencing (mNGS) was positive
for Orientia tsutsugamushi in both mother and baby® (Supplementary Material). The final diagnosis of the baby was

congenital infection of scrub typhus with bacterial meningitis. His treatment was immediately adjusted to intravenous
azithromycin 10 mg/kg/day for three weeks and oral azithromycin for one week, and his mother was treated with oral
tetracycline. After treatment, the baby and his mother’s condition improved and stabilized. During the 4 weeks of hospitaliza-
tion, the EEG, MRI, psychomotor assessment and Griffiths assessment were normal. No neurological sequelae were found
after 6 months of follow-up. Written informed consent was obtained from the child’s parents.

Discussion

China is one of the main epidemic areas of tsutsugamushi disease, especially in Yunnan and Guangdong Provinces.”'® The
annual incidence rate is 2.46/100,000 and the incidence rate in children aged 0-9 years is 4.8/100,000. The areas with the highest
incidence are located in southwestern Yunnan Province, including Baoshan City, Dehong Prefecture, Lincang City, and
Xishuangbanna Prefecture, with an incidence rate as high as 52.48/100,000."" The diagnosis of scrub typhus requires
a comprehensive consideration of exposure history, clinical manifestations, serological tests, and organism isolation.
According to the 8th edition of Infectious Diseases in China,'? the diagnostic criteria of tsutsugamushi disease should meet
the following conditions: (1) The patient has been to the epidemic area in the epidemic season, and has a history of field work or
sitting in the grass; (2) The clinical manifestations include fever, eschar or ulcer, local lymphadenopathy, rash, hepatospleno-
megaly; (3) WBC count was decreased or normal in laboratory examination, and the agglutination reaction of Bacillus proteus
OXK strain was positive (detection of serum OXK antibody by Weil-Felix test), and the titer gradually increased with the course
of disease. The laboratory-based diagnoses of tsutsugamushi disease, besides the Weil-Felix test, include indirect immunofuor-
escence assays, indirect immunoperoxidase assays, enzyme-linked immunosorbent assay (ELISA), immunochromatographic
tests (ICT), polymerase chain reaction (PCR) and mNGS. Among all assays, molecular-based approaches like PCR and mNGS
have more specificity and sensitivity.” The characteristics of clinical symptoms in children with scrub typhus are nonspecific,
especially during the acute phase, with nonreactive serological tests, which lead to misdiagnosis or even complications with
a high mortality rate.'® Therefore, it is necessary to require a high index of suspicion for diagnosis of scrub typhus in children and
to provide timely treatment. According to the summary of four congenital cases, we identified some characteristics and developed
some questions. First, approximately 50-80% of patients only have nonspecific symptoms without eschar or rash. Delivery in the
epidemic area may be the only clue to track exposure history. Therefore, it is necessary to investigate the life history of pregnant
women in detail. Second, there is a relationship between scrub typhus infection in pregnant women and fetal outcomes: pregnant
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women have a higher risk of infection-induced fetal loss and premature delivery in the first and/or second trimesters.'* Therefore,
the prevention and intervention of scrub typhus during pregnancy can reduce the risk of fetal and neonatal outcomes. Third,
elevated serum IgM levels provided direct evidence of intrauterine infection through the placenta or infection through perinatal
blood-born transmission. O. tsutsugamushi can invade the vascular endothelium, leading to plasma leakage and end-organ
ischemia;® however, the vasculitis-associated pathogenic mechanisms of the placenta are unknown and may be associated with
thrombotic occlusions and/or coagulopathy.'> Fourth, all congenital patients have severe complications, which may also be
indirect evidence of congenital scrub typhus originating from prolonged intrauterine infection and/or untimely diagnosis.

Conclusion

Due to nonspecific clinical presentation, limited awareness, a low index of suspicion among clinicians, and a lack of
diagnostic facilities, scrub typhus is grossly underdiagnosed in pregnant women, fetuses, and neonates. Further research
is therefore needed to provide more clues for this disease, especially in epidemic areas.
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