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Recurrent acute appendicitis after recovery from scrub typhus that was associated with hemophagocytic lymphohistiocytosis and other severe complications in children: a case report
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Background: With the advancement of diagnostic technology, diagnosing and treating scrub typhus (ST) has become easier, and ST is currently commonly associated with various complications. At present, there is no report of a recurrent acute appendicitis requiring surgical resection after the successful treatment of ST with severe complications, such as hemophagocytic lymphohistiocytosis (HLH), in children during follow-up.

Case presentation: We report the case of a 10-year-old girl from Sichuan, China, who had fever, abdominal pain, and lethargy. Abdominal computed tomography (CT) scans indicated appendicitis, and the surgeons indicated that surgery was unnecessary. She was then admitted to the Pediatric Intensive Care Unit (PICU) and rapidly developed severe complications (HLH, septic shock, acute kidney injury, acute respiratory distress syndrome, and disseminated intravascular coagulation) within 24 h after admission. She was diagnosed with ST by metagenomics next-generation sequencing (mNGS). After treatment with doxycycline, dexamethasone (DEX), and etoposide, as well as advanced life support, she recovered after 25 days of hospitalization and was discharged. However, she underwent a laparoscopic appendectomy due to abdominal pain a month after a reduction in the dose of DEX. The appendix was 6 cm long and 1.0 cm in diameter, and the pathological report suggested simple acute appendicitis. After 11 months of follow-up, that is, 10 months after the appendectomy, all indicators were normal and no similar abdominal pain recurred.

Conclusion: Pediatricians should be vigilant and should initiate HLH treatment protocols when ST-associated HLH occurs with other severe complications. Acute appendicitis may not only occur during the course of ST, but may also occur after successful treatment for ST.
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Introduction

Scrub typhus (ST) is a disease (1) that occasionally occurs after the bite of mite larvae infected by Orientia tsutsugamushi (a Gram-negative bacteria). Studies have summarized the common clinical manifestations of ST in Nepal (for the 23 years from 2000 to 2023) (2) and in China (for the 72 years from 1950 to 2022) (3), which include fever, headache, cough, and abdominal pain. ST has attracted attention because it may induce an overreaction of the human immune system, produce a cytokine storm, cause damage to important organs, and cause serious or even fatal complications (4). Kaushik Mukhopadhyay et al. (4) analyzed the literature on the complications of pediatric ST reported in the past 30 years (1990–2020) and proposed that multiple organ dysfunction syndrome (MODS) was the main cause of death. MODS is a disease (5) of two or more organ systems (cardiovascular, respiratory, renal, hepatic, neurological, and hematologic system alterations) arising from dysfunction from any cause that requires intervention to maintain homeostasis. Hemophagocytic lymphohistiocytosis (HLH) is a rare, life-threatening condition that is induced by ST after overactivation of the systemic immune system (6). Most cases recovered after anti-rickettsial therapy, with/without steroid therapy and advanced life support (2, 6–9).

We report the case of a child initially diagnosed with acute appendicitis who was subsequently confirmed to have ST, MODS, and HLH. The child was discharged after anti-rickettsial therapy, dexamethasone (DEX), etoposide, and advanced life support. The reoccurrence of acute appendicitis after reduction of the DEX dose has not been reported so far.



Case presentation

A previously healthy 10-year-old girl presented with abdominal pain, fever, and lethargy of 1 week, 6 days, and 5 days duration, respectively. The abdominal pain was paroxysmal and colicky, was at the right lower abdomen, and was relieved in the flexed position; it was associated with non-projectile vomiting of stomach contents 1–2 times per day. There was also remittent fever, which was accompanied with chills, lethargy, and a dull bilateral headache. The dorsum of the left foot was swollen, painful, red, and hot, but there was no diarrhea or bleeding from the skin or mucous membranes. Before being admitted to the Pediatric Intensive Care Unit (PICU), she had visited the local hospital several times. After treatment with oral and intravenous cephalosporin antibiotics, the swelling, pain, redness, and hotness of the dorsum of the left foot subsided, and she was admitted to the PICU because of the persistent fever, abdominal pain, and lethargy. One week before symptom onset, there was a stone scratch on the back of her left foot. Mosquito bite history was denied, and there was no similar discomfort in other family members. She lives in the rural Xichang City, Sichuan Province, China.

Physical examination revealed a poor mental state, drowsiness, increased respiration, generalized petechiae, a scab on the dorsum of the left foot, no traces of eschar on the skin of the entire body, and no enlargement of superficial lymph nodes. She also had abdominal distension and tenderness with no rebound pain. The liver and spleen were not palpable, and the capillary refill time was 3 s.

Laboratory tests indicated pancytopenia (neutrophil count 0.2 × 109/L, hemoglobin 65 g/L, platelet count 7 × 109/L), increased hypersensitive C-reactive protein (Hs-CRP) levels (124.4 mg/L), increased procalcitonin (PCT) levels (5.12 ng/mL), elevated liver enzymes (alanine transaminase [ALT] 264 U/L and aspartate aminotransferase [AST] 352 U/L), decreased albumin (ALB) levels (24.7 g/L), hypertriglyceridemia (3.26 mmol/L), hyperferritinemia (8504.30 ug/L), significantly increased lactate dehydrogenase (LDH) levels (1,176 U/L; normal values 120–246 U/L), and elevated cytokines (significantly abnormal interleukin [IL] 2 receptor [IL-2R] levels 8367.2 U/mL; IL-6 levels 112.89 pg./mL, IL-8 levels 208.25 pg./mL, IL-10 levels 229.38 pg./mL, and tumor necrosis factor alpha [TNF-α] levels 221.77 pg./mL). Screening for diffuse intravascular coagulation revealed abnormalities (the prothrombin time was 17.4 s, the activated partial thromboplastin time was 67.5 s, the international normalized ratio was 1.6, the fibrinogen level was 129 mg/dL, the D-dimer level was 16.57 mg/L, the fibrinogen degradation product level was 37.29 ug/mL, and the antithrombin III level was 38%). The serum creatinine level increased (102 μmol/L), and bone marrow examination revealed the phagocytosis of histiocytes. A cranial computed tomography (CT) scan showed no abnormality. CT of the chest and abdomen indicated inflammation of both lungs, partial consolidation and atelectasis of the lower lobe of the left lung, a small pericardial effusion, a small pleural effusion bilaterally, liver and spleen enlargement, mild hepatic lymphatic stasis, fullness of the left adrenal gland, peritoneal thickening, abdomino-pelvic effusion (suggesting peritonitis), multiple small lymph nodes on the abdominal aorta and mesentery, a partially enlarged appendix, no swelling of the intestinal wall, and clear surrounding fat space. Metagenomics next-generation sequencing (mNGS) of her blood showed Orientia tsutsugamushi (high confidence; number of specific sequences 11,387; relative abundance 99.65%). The standard quantitative polymerase chain reactionq (qPCR) results confirmed the results of the mNGS analysis, with a cycle threshold (Ct) of 33.96. Three blood cultures were negative.

Before admission, she was surgically evaluated because of the fever, abdominal pain, abdominal distension, and abdominal tenderness, and the abdominal CT was suggestive of peritonitis and an enlarged appendix but was deemed not to require surgery.

After admission, she was immediately administered high-flow nasal cannula (HFNC)-assisted ventilation and meropenem combined with linezolid as antibiotic therapy. Blood products were administered to treat the disseminated intravascular coagulation (DIC), and DEX (10 mg/m2/day) was administered for 2 weeks, with its dose being reduced by half every 2 weeks for 6 weeks subsequently. The DEX was administered intravenously (i.v., guttae [i.v.gtt]) and combined with etoposide (150 mg/m2 twice a week for 1 week, followed by 1 week of discontinuation due to neutrophil deficiency, then 150 mg/m2 twice a week again for 1 week, and one dose of 75 mg/m2; a total of 5 doses) to treat the HLH.

Within 24 h after admission, she developed shock and acute respiratory distress syndrome (ARDS), which manifested as rapid respiration (respiratory rate of 56 times/min) despite HFNC-assisted ventilation, decreased blood pressure (BP 64/33 mmHg), systemic edema, and significantly reduced urine volume (315 mL, equivalent to 0.39 mL/kg/h). The three concave sign was positive, and rales were absent in both lungs. Airway intubation and invasive ventilator-assisted ventilation, dilatation, and vasoactive drugs (i.v.gtt norepinephrine 0.2 ug/kg/min for 6 days and i.v.gtt dobutamine 5 ug/kg/min for 3 days) were used to improve circulation. Continuous renal replacement therapy (CRRT, 75 h), the body temperature remained high, the entire abdomen was still tense, the infection monitoring indices increased, metronidazole was added to the antibiotic therapy on the third day, and other treatments were also administered.

On the 5th day of admission, the mNGS of the blood showed Orientia tsutsugamushi (high confidence, specific sequence number 11387, relative abundance 99.65%). Linezolid was discontinued, and doxycycline (2 mg/kg, twice a day) was added to her treatment.

On the 8th day of admission, the tracheal catheter was removed after the patient passed the withdrawal test.

On the 15th day after admission, the platelet count improved to more than 100 × 109/L, and liver and kidney function test results, DIC screening results, and infection indicators returned to normal. Furthermore, the ferritin level reduced to 737.80 ng/mL, a mNGS of blood (sampled on the 14th day after admission and reported on the 15th day) showed no Orientia tsutsugamushi, and the neutrophil deficiency improved (neutrophils increased from 0.2 × 109/L to 1.12 × 109/L); however, the ferritin levels fluctuated (from 737.80 ng/mL to 927.30 ng/mL), and the ferritin level decreased to 144.40 ng/mL after 2 weeks of continued administration of three doses of etoposide, as described above.

The child’s temperature was normal for 10 days, and she improved and was discharged after 25 days of hospitalization.

She underwent a laparoscopic appendectomy due to abdominal pain, McBurney’s point tenderness, and rebound tenderness after discontinuation of DEX 1 month after discharge. The appendix was 6.0 cm long and 1.0 cm in diameter, and the pathological report suggested simple acute appendicitis. At the 11th month follow-up, 10 months after the appendectomy, the indicators, HLH-related markers (such as CD25) included, were normal and no similar abdominal pain reoccurred. The timeline of the disease progression and treatment is summarized in Figure 1.
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FIGURE 1
 The timeline of disease progression and treatment.




Discussion

Scrub typhus (ST) is distributed in the entire Pacific Rim of Asia (10), including but not limited to China. Since ST was included as one of the notifiable infectious diseases in China, surveillance has shown that it has become an increasingly serious public health problem (11) in Southwest China. As one of the main endemic areas in the Sichuan Province, the incidence of ST in Southwest China shows an increasing trend (12).

The clinical manifestations of ST are similar to those of other acute febrile diseases, and the manifestations of ST are diverse, affecting various organ systems (11, 12). Some articles have reported that abdominal pain is one of the main manifestations of ST but did not mention it after antibiotic treatment (2, 3). Only a few studies have mentioned surgery for suspected acute appendicitis or acute peritonitis of unknown surgical cause (13–15). Of these adults with ST who underwent surgery, only two had stomach perforation (14); in the other three, surgery confirmed the absence of a surgical cause (13, 15). To date, there are no reports of surgery in children with ST when acute appendicitis is considered. In our case, acute appendicitis was confirmed using the Alvarado score (nausea or vomiting, anorexia, pain in the right lower quadrant, and a body temperature of > 37.5°C) and an abdominal CT scan (16), and no surgical treatment was performed after surgical evaluation at the beginning of the disease. However, after DEX was discontinued as planned, the abdominal pain became evident again, and laparoscopic appendectomy was performed, which confirmed the appendicitis. For 9 months after the appendectomy, no similar abdominal pain has occurred.

The population of children with ST-associated HLH has been increasingly recognized (17), but the mortality rate (6.3–33.3%) is high when it is complicated by severe MODS in children with ST and HLH (6, 17–23). In our case, the patient suffered from ST, HLH, MODS (respiratory, renal, and hematologic system alterations), and even Multiple organ failure (MOF) (septic shock, ARDS, AKI, and DIC). In a retrospective analysis of 117 pediatric cases in 19 articles on ST-associated HLH (Table 1), 100 cases (85.5%) had complications other than HLH, which mainly involved the respiratory, circulatory, coagulation, and nervous systems; patients treated with steroids and/or etoposide and/or cyclosporine mainly had respiratory and nervous system involvement and/or MODS/MOF. Sixty-four patients (54.7%) were treated with steroids, 7 (6.0%) of whom had HLH, and whether the others had HLH was uncertain. Six (5.1%) patients with HLH were treated with etoposide, and 2 (1.7%) with cyclosporine. However, the above cases support the recommendation that patients with ST-associated HLH be treated with the recommended therapy for ST rather than conventional immunosuppressive treatment for ST-associated HLH (5, 17). In our case, we did not perform the Weil Felix test or test for positive IgM antibodies, but we sent the patient’s blood for mNGS as quickly as possible on a working day when mNGS could be performed and confirmed the diagnosis of ST (24). HLH was diagnosed using the 2004 HLH criteria (25), and five out of the eight criteria were present in our case, which is sufficient for diagnosing HLH (fever, cytopenia, hypertriglyceridemia, hyperferritinemia, emophagocytosis, and an IL-2R level > 2,400 U/mL). ST was treated, and the difference between our case and the cases in the 19 articles above was that we elaborated on DEX and etoposide therapy, as described in the case presentation section, which was administered according to the clinical response (fever, spleen, platelets, fibrinogen, and ferritin levels) and discontinued when HLH became inactive or resolved (normalization of fever, splenomegaly, cytopenia, triglyceride level, ferritin level, IL-2R level, and cerebrospinal fluid if the children had abnormal cerebrospinal fluid at the beginning of the illness) (26).



TABLE 1 Published articles on pediatric cases of scrub typhus with HLH.
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At present, mNGS can be used to diagnose ST in children, and ST can be easily treated; however, ST-associated HLH is often accompanied by other complications. Dyspnea (19 to 34%) may result from an excessive inflammatory response that induced pulmonary capillary leakage (27), and acute kidney injury (AKI) may develop from vascular inflammation leading to decreased renal blood flow and perfusion or vasculitis-induced serum albumin leakage (28). Hwang et al. (28) retrospectively analyzed the data of 510 patients with ST over 13 years (January 2001 to November 2013); they had a higher incidence of AKI (183, 35.9%) than that in the general population, but few of them required CRRT (of the 183 patients with ST and AKI, only 2 with chronic kidney disease were treated with CRRT). However, Bal et al. (29) showed that ST with AKI had a high mortality rate (20%, 9/45 cases). Once severe complications occur, it may be too late to recognize or ignore the potentially life-saving opportunities of following the HLH treatment protocol (6, 19, 20, 22). Therefore, professionals should be vigilant and should initiate HLH treatment protocols when ST-associated HLH occurs with other severe complications.



Conclusion

Acute appendicitis may occur not only during the course of ST but also after successful treatment for ST. To date, this is the first reported case of acute appendicitis in a child who underwent laparoscopic appendectomy after being cured of ST. ST-associated HLH has a high probability of other complications and a high mortality rate when other severe complications are present. Pediatricians should be vigilant and should initiate HLH treatment protocols when ST-associated HLH occurs with other severe complications.
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