


CASE STUDY

SCRUB TYPHUS WITH MULTIPLE ORGAN DYSFUNCTION AND THROMBOCYTOPENIA – A CASE STUDY


Abstract 
Background:  
Orientia tsutsugamushi is the causative agent of scrub typhus, an acute infectious zoonotic disease. Scrub typhus-related multi-organ dysfunction has a high death rate and is difficult to identify. There has only been one documented instance of scrub typhus with immunological thrombocytopenia and multi-organ failure syndrome. In this paper, we describe the diagnosis and course of treatment for a case of scrub typhus with thrombocytopenia and multi-organ failure syndrome. 
Case report: A 57-year-old male patient walked into the casualty with complaints of fever, cough with expectoration, headache, and dyspnea for one week. Relevant investigations showed very low platelet levels (38000 10⁹/L) and creatinine of 1.8 mg/dl. From other investigations, it was found that the patient had hepatic dysfunction, encephalopathy, and acute kidney injury. Further investigations to rule out scrub typhus, malaria, and dengue were sent. During the course in hospital, the patient's respiratory status deteriorated, and in the meantime, the clinical suspicion for scrub typhus was reported as positive. The patient was treated with IV and oral medication. At the time of discharge, the patient was clinically improved, hemodynamically stable, with an improving sensorium, and had recovered renal and hepatic functions. 
Conclusion: We report a case of tsutsugamushi disease with multi-organ dysfunction syndrome and thrombocytopenia, which resolved after treatment and extensive care. 
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Introduction    
Scrub typhus, also known as tsutsugamushi disease, is an acute zoonotic infection caused by the intracellular bacterium Orientia tsutsugamushi [1]. Humans contract it through the biting of infected larval trombiculid mites, also referred to as chiggers. Humans are accidental hosts, while rodents serve as important natural reservoirs. Traditionally linked to the "Tsutsugamushi triangle," which stretches from Japan and far-eastern Russia to northern Australia and westward to India and Pakistan, scrub typhus is a significant public health issue in the Asia-Pacific area. [2]. The infection can occur in various environments, including agricultural fields, grasslands, forests, and mountainous regions, making individuals involved in farming and other outdoor activities more susceptible. Following the bite of an infected chigger, O. tsutsugamushi enters the body and may produce a localised inflammatory lesion that can develop into a characteristic eschar. The incubation period is usually 5–20 days, after which patients commonly develop acute high-grade fever, headache, myalgia, malaise, rash, lymphadenopathy, and sometimes cough or gastrointestinal symptoms [5, 7]. An eschar is an important diagnostic clue, but it may be absent, making clinical recognition difficult. Because the initial presentation can resemble other bacterial, viral, parasitic, and rickettsial infections, diagnosis may frequently be delayed. 
The severity of scrub typhus ranges from a mild febrile illness to severe, life-threatening multi-system disease. A common laboratory condition, thrombocytopenia can worsen in extreme circumstances. The major pathological mechanism involves infection and inflammation of vascular endothelial cells, resulting in disseminated vasculitis, increased vascular permeability, and impaired tissue perfusion. Consequently, severe disease may involve multiple organs, including the liver, kidneys, lungs, brain, cardiovascular system, and haematological system. In severe cases, the condition can lead to several serious complications, including liver and kidney problems, fluid buildup in the lungs that may cause difficulty breathing or respiratory failure, inflammation of the brain and surrounding tissues (meningoencephalitis), abnormal blood clotting (DIC), a very low platelet count, and, in the most severe cases, failure of multiple organs (MODS) [3, 4]. One of the most dangerous side effects of severe scrub typhus is multiple organ dysfunction syndrome (MODS). It occurs when two or more vital organs become impaired because of the infection. Widespread inflammation, damage to blood vessels, abnormalities in blood clotting, and reduced blood flow to tissues can all contribute to progressive organ damage. 
Early diagnosis and prompt treatment are therefore very important, especially in patients with unexplained fever, low platelet counts, rash, an eschar, or rapidly worsening organ function. Treatment mainly involves starting effective antibiotics as early as possible, with doxycycline and macrolide being commonly used. Depending on the patient's condition and local treatment practices, other antibiotics such as chloramphenicol, rifampicin, and certain quinolones may also be considered [6]. Patients with severe scrub typhus and MODS require not only appropriate antimicrobial treatment but also supportive care to manage complications involving the lungs, kidneys, liver, blood, and cardiovascular system. 
 
Case presentation    
A 57-year-old male patient walked into the casualty with complaints of fever, cough with expectoration, headache, and dyspnea for 1 week. At the time of admission, the patient was unconscious, and blood pressure was 112/70 mmHg, tachycardia and RR were 22, temperature was 99°F, and GRBS was 173. Relevant investigations were done and found that the platelet levels/counts were very low i.e., 38000 cells/cumm, creatinine was 1.8mg/dl and urea level was 156mg/dl, uric acid – 9.6mg/dl, T Protein – 
5.7g/dl, SGOT – 120 U/L, SGPT – 90U/L, Alkaline  PO4 – 165U/L, CRP – 52.4mg/dl. Since the platelet count was very low, further investigations were done. was told to check for malaria, dengue, and scrub typhus. Cardiac, nephrology, neurology, and general physician references were given. As per the investigations recommended by the physician, further laboratory parameters were monitored and evaluated. Albumin level was 2.2 g/dl. T bilirubin – 1.4 mg/dl, D bilirubin – 0.2 mg/dl, and CRP was increased to 73.7 mg/L. SGOP was increased to 130, creatinine was 4.2, and GGPT was increased to 181. Urine analysis showed positive for sugar, albumin, pus cells, and RBC. PT INR T – 19.17, C – 13.92, INR – 1.42, and ferritin was 1824. From all the investigations it was found that the patient had hepatic dysfunction, encephalopathy, and AKI. The patient was started on treatment with IV antibiotics, IV fluids, and inotropes. Fluid resuscitation and appropriate fluid management were undertaken in view of acute kidney injury. During the ICU stay, the patient developed recurrent episodes of atrial fibrillation, which were considered in the context of underlying severe sepsis. A working diagnosis of myocarditis with septic shock and multiple organ dysfunction was considered, and the patient was managed with appropriate pharmacological therapy.  
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Fig 1- Trends in platelet count, C-reactive protein (CRP), and serum creatinine levels during the course of hospitalization

On the third day, there was deterioration in the patient’s respiratory status with decreased urine output. Thus, bi-level positive airway pressure (BiPAP) non-invasive ventilation was administered to the patient. Platelet level was 46000 cells/cumm.  
However, there was no improvement in the breathing status. Hence, the patient was intubated and was put on a ventilator, and even his creatinine level spiked to 2.8 mg/dl. In the meantime, scrub typhus antibody clinical data were positive. However, dengue and malaria markers were negative.  At this junction INJ. DOXYCYCLINE was added to the treatment regimen, and TAB AZITHROMYCIN 500 mg and TAB RIFAXIMIN 
550 mg were started and continued for 5 days. Over the course of treatment, the patient’s hemodynamic status improved with normalisation of blood pressure and improvement in oxygenation and sensorium. Following the clinical improvement, he was successfully extubated and subsequently maintained on face mask oxygen. The patient's platelet level improved to 109000 10⁹/L, and the CRP level decreased to 44.2 mg/L. The patient continued to have intermittent episodes of pulmonary oedema and atrial fibrillation, which were managed conservatively with appropriate pharmacological treatment and supportive measures. With continued improvement in vital parameters and overall clinical status, the patient was shifted from the ICU to the ward. The patient was still receiving supportive care and IV antibiotics. There was progressive improvement in organ function, and the CRP level decreased to 8.5 mg/L. The acute kidney injury completely resolved. Liver function showed a recovering trend, with bilirubin and liver enzymes showing a downward trend. The clinical features of sepsis resolved, with stabilisation and normalisation of blood pressure. Hyperglycemia was managed, and the patient was initiated on oral antidiabetic medication. At the time of discharge, the patient was clinically improved, hemodynamically stable, with an improving sensorium, and recovered renal and hepatic functions. The patient was discharged with oral antibiotic medications and cardiac medications.   
Discussion    
Scrub typhus is one of the confirmed aetiologies of acute febrile illness [8, 9]. Multiple organ failure is seen in around one-third of scrub typhus patients that are admitted [10]. Hepatitis, thrombocytopenia, myocarditis with significant left ventricular dysfunction, and renal failure were all present in our patient. Scrub typhus-related multi-organ dysfunction has a significant death rate. Clinicians find it difficult to diagnose scrub typhus, and the rate of incorrect diagnoses rises as more organs are impacted. Clinicians' ignorance of the intricacy of scrub typhus's clinical presentations is one of the primary causes of misdiagnosis [11, 12]. One of the most crucial clinical signs for the diagnosis of scrub typhus is eschar [13]. Eschar, fever, and MODS were the primary clinical symptoms used to diagnose this illness, and doxycycline treatment proved to be successful. Scrub typhus severity and prognosis are determined by a few risk factors. A growing body of research has shown a strong correlation between the infecting genotype and the prevalence of eschars and rash in scrub typhus [14]. Scrub typhus can result in MODS and thrombocytopenia. The mechanism of thrombocytopenia linked to MODS has been shown in earlier research to be thrombotic microangiopathic syndrome [15,16]. A series of pathological changes such as thrombotic thrombocytopenic purpura (TTP), secondary thrombotic microangiopathy (TMA), and DIC may occur [15]. However, to the best of our knowledge, only one case of scrub typhus with thrombocytopenia and MODS has been reported thus far [17]. The early use of antibiotics is very important to avoid life-threatening scrub typhus, and a range of efficacious antibiotics are usually available for clinicians. In this regard, the effective antibiotics against scrub typhus are doxycycline, chloramphenicol, tetracycline, and azithromycin. Additionally, azithromycin may have the same effect yet be more acceptable than doxycycline [18]. However, because of the low-certainty data and the possibility of developing resistance in undetected tuberculosis, randomized controlled studies recommended against using rifampicin as a first-line therapy option [19]. There is a wealth of literature summarizing the symptoms of scrub typhus's secondary multiple organ involvement, as previously mentioned. It typically manifests as an acute febrile sickness with a high fever, headache, cough, and malaise. The presence of an eschar at the mite bite site is the most distinctive clinical sign of scrub typhus. This instance emphasizes even more how crucial intensive care is when dealing with a tropical infection, which can have a positive outcome. Scrub typhus with thrombocytopenia and MODS advanced quickly in this particular instance. Our skilled physicians made a diagnosis based on laboratory results and medical history information. This patient healed quickly and the anticipated therapeutic outcome was realized because of prompt therapy. 
 
Conclusion  
Scrub typhus is a serious infectious disease that can progress quickly and lead to complications such as thrombocytopenia and multiple organ dysfunction syndrome (MODS). This case highlights how severe scrub typhus can affect several organs, including the kidneys, liver, lungs, brain, and heart, making early diagnosis and management challenging. The patient developed significant thrombocytopenia, acute kidney injury, liver dysfunction, encephalopathy, respiratory complications, and cardiac involvement during the illness.  
The positive scrub typhus test, along with the patient's clinical findings, helped confirm the diagnosis and allowed doxycycline-based treatment to be started promptly. Along with antimicrobial therapy, careful supportive management, including respiratory support, fluid and cardiovascular management, and regular monitoring of organ functions, played an important role in the patient's recovery. Gradually the patient's oxygenation, mental status, kidney and liver functions, and hemodynamic condition improved, allowing for discharge in a clinically stable condition. This case highlights the importance of early diagnosis, timely antimicrobial treatment, continuous monitoring, and appropriate supportive care in patients with severe scrub typhus. Maintaining a high level of suspicion in patients with unexplained fever, thrombocytopenia, and rapidly developing organ dysfunction can help ensure early treatment and improve clinical outcomes.  
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