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Scrub typhus (ST), also known as tsutsugamushi disease, is a rickettsial disease caused by Orientia tsutsugamushi. ST is widely endemic in Asia, including in Japan. ST can be fatal if the diagnosis is delayed. It has been reported that most fatal cases in northeastern Japan occur in spring and summer. We report an 80-year-old Japanese female case of ST who presented with fever and dyspnea without rash. Upon hospitalization, she was diagnosed with pneumonia with disseminated intravascular coagulation (DIC). Although an eschar was found on her lumbar region, she died from sepsis. Elevated tsutsugamushi antibody of IgM (Karp: 1:2560 dilution) was revealed. The diagnosis of ST was made postmortem. We reviewed 11 patients with ST at our hospital in northeastern Japan. All cases occurred in spring or summer and all showed the Karp strain. The prevalence of DIC was 64% and the mortality was 9.1%. We speculate that the Karp serotype may be prone to DIC, which may result in deteriorated condition. Two cases (18.2%), including the present case, showed no rash. The diagnosis of fatal ST may be difficult because it presents less frequently with rash and because it is accompanied by various complications such as pneumonia. When we see a patient with DIC of unknown cause in northeastern Japan in spring or summer, we should keep ST in mind, even if there is no skin rash.
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INTRODUCTION
Scrub typhus (ST), also known as tsutsugamushi disease, is a rickettsial disease caused by the mite-borne bacterium Orientia tsutsugamushi (O. tsutsugamushi) [1]. When the bacterium is transmitted to a human, it begins to multiply at the bite site, where a black crust called an eschar forms. The rickettsia then spreads systemically, causing various symptoms, such as fever, rash, and lymphadenopathy [2–4]. Although some specific antibiotics, including tetracycline, azithromycin, and rifampicin, are effective against ST [5], the disease can be fatal if the diagnosis is delayed, and serious complications can occur, such as disseminated intravascular coagulation (DIC) [4, 6].
Here, we present a case of ST in northeastern Japan that had no rash and that was fatal due to DIC. ST cases at our hospital were accumulated, and a retrospective study was conducted to determine the prevalence of DIC in ST cases and to investigate the factors associated with DIC in such cases.
CASE DESCRIPTION
An 80-year-old Japanese woman presented with an 11-day history of fever and dyspnea. At the initial examination, her body temperature was 38.2°C, heart rate 96/min, blood pressure 118/53 mmHg, respiratory rate 24/min, and SpO2 99% (oxygen 4 L/min). There were no skin rashes on her body. Laboratory tests revealed elevated C-reactive protein (12.0 mg/dL), coagulation disorder (platelets 16 × 109/L, FDP 40.4 μg/mL) and liver failure (AST 123 IU/L, ALT 106 IU/L, LDH 676 IU/L, γ-GTP 81 IU/L). According to the Japanese Association for Acute Medicine (JAAM) DIC criteria, her total DIC score was 7, which met the diagnostic criteria for DIC [7]. In addition to these abnormal laboratory findings and symptoms, a chest X-ray showed permeability reduction (Figure 1); thus, she was diagnosed with pneumonia with DIC. Although ampicillin/sulbactam was initiated, her condition worsened. On day 4 after administration, an eschar was found on her lumbar region (Figure 2) and ST was suspected. The ampicillin/sulbactam was changed to minocycline. However, she died a few hours later from sepsis. Elevated tsutsugamushi antibody of IgM (Karp: 1:2560 dilution) was revealed afterwards; thus, the diagnosis of ST was confirmed postmortem.
[image: Figure 1]FIGURE 1 | A chest X-ray at the initial examination shows permeability reduction.
[image: Figure 2]FIGURE 2 | An eschar appears on the lumbar region as an erythematous ulceration of about 10 mm in diameter covered with a black crust.
DISCUSSION
Fever, rash, and eschar are the characteristic triad of ST [2, 3, 8]. In addition to these specific manifestations, liver failure, renal failure, interstitial pneumonia, meningitis/encephalitis, and DIC have been reported as complications [2–4, 9]. DIC is reported to be associated with more severe ST [9]. Moreover, DIC has been reported to be more prevalent in ST patients in northeastern Japan (28%) than in Japan overall (14%) [3].
To determine the prevalence of DIC in ST cases and to investigate the factors associated with DIC in such cases in northeastern Japan, we conducted a review of patients with ST at Noshiro Kousei Medical Center, in northeastern Japan, between 2010 and 2022 (Table 1). This study was approved by the internal review board of Noshiro Kousei Medical Center (YH-081). The review found 15 patients with ST; however, 4 of these patients were excluded because the data were insufficient for determining whether the criteria for DIC were met. Of the remaining 11 patients, 5 were men, and the median age of the 11 patients was 70 years (range 56–80 years). The patients had all been diagnosed with ST in spring or summer. The JAAM DIC criteria at the initial examination were adapted. These criteria consist of the following variables: systemic inflammatory response syndrome criteria (≥3: 1 point), platelet count (×109/L) (≥80 and <120, or >30% decrease within 24 h: 1 point; <80 or >50% decrease within 24 h: 3 points), prothrombin time ratio (≥1.2: 1 point), FDP (µg/mL) (≥10 but <25: 1 point; ≥25: 3 points). Scores of 4 or greater indicate a diagnosis of DIC [7]. Seven patients (64%) had ST accompanied by DIC. Of these, only the present case died of DIC secondary to ST (mortality 9.1%). Although all patients showed fever and eschar, skin rash was absent in two cases, including the present case. Regarding serotype, the Karp strain was identified in all patients.
TABLE 1 | Clinical characteristics of the 11 cases of scrub typhus.
[image: Table 1]ST is widespread in Asia, including in Japan [2–4]. It is found in almost all regions of Japan, except in Hokkaido, Japan’s northernmost island [2]. Six O. tsutsugamushi serotypes have been found in Japan: three major serotypes (Karp, Gilliam and Kato), and three minor serotypes (Irie/Kawasaki, Hirano/Kuroki, and Shimokoshi) [8, 10, 11]. In Japan, the majority of patients with ST (73%) are over 60 years old [2]. ST occurrence by month of onset is bimodal in Japan; a large peak occurs in autumn/winter (78%), and a small peak occurs in spring/summer (22%). In northeastern Japan, however, ST tends to occur in spring or summer [2]. This is because the vector, the Leptotrombium pallidum (L. pallidum) mite, is cold-resistant and, in northern Japan, overwinters to become a vector in spring and summer. Consequently, the number of patients with ST in northeastern Japan is higher in spring/summer than in fall/winter [2, 3]. Furthermore, spring/summer ST cases in northeastern Japan have been reported to show more severe symptoms and higher mortality rates than ST cases in southern Japan [2, 3]. L. pallidum carries the Karp and Gilliam serotypes, which are intermediately or highly virulent [12]. Most ST cases are seniors, and fatal ST cases are older than non-fatal ST cases [2]. The most common activity associated with ST infection is farm work, followed by forestry and wild vegetable gathering [3]. The present case involved wild vegetable gathering in spring. Northeastern Japan is the one of the coldest and snowiest parts of Japan. Hence, seniors there tend to be less active in winter and more active in spring and summer. This is likely why the prevalence and mortality rate of ST in spring/summer is higher in northeastern Japan than in other areas of Japan. In fact, the present fatal case occurred in May, late spring.
The prevalence of DIC in ST cases is higher in northeastern Japan than in Japan overall [3]. At our hospital in northeastern Japan, the rate of ST cases with DIC was not only higher than the rate for Japan overall, but was also higher than the rate for northeastern Japan overall. Furthermore, all patients with ST at our hospital showed the Karp strain. These findings suggest that ST patients with the Karp strain might be more prone to DIC. Consequently, the mortality rate in northeastern Japan in spring/summer might be high.
Although we only reviewed patients with sufficient data to evaluate DIC, the patients who were excluded from this study can be regarded as not having been suspected of having DIC clinically. Even if these excluded patients are included, the prevalence of DIC at our hospital would be about 50%, which is still much higher than Japan overall [3].
The present case was accompanied by pneumonia without skin rash; thus, it took 4 days after admission to diagnose it as ST. It has been reported that the main clinical symptoms of ST, including the triad of fever, eschar and skin rash, are less frequent in fatal ST cases [2]. Furthermore, severe symptoms such as pneumonia and encephalitis are most prevalent in fatal ST cases than in non-fatal ST cases [2]. Therefore, the diagnostic delay due to the lack of specific symptoms and the severe complications could have been factors in the fatal outcome.
Although a high rate of DIC accompanying ST has been reported in northeastern Japan, the present study suggests that the rate may be even higher than reported. Furthermore, we speculate that ST patients with the Karp strain, which is prevalent in northeastern Japan, might be prone to DIC. Therefore, when we see a patient with DIC of unknown cause in northeastern Japan in spring or summer, we should keep ST in mind, even if there is no skin rash. Also, ST patients with the Karp strain should be monitored for signs of DIC.
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