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ABSTRACT

scrub typhus.

Scrub typhus, a mite born bacterial infection caused by Orientia tsutsugamushi, commonly presents with flu-like
symptoms, with an indolent clinical course. Life threatening complications like multi-organ failure are rare and may
occur as a consequence of secondary hemophagocytic lymphohistiocytosis (HLH). Despite being an uncommon
manifestation, the incidence of HLH in scrub typhus has increased in recent years and is a cause of poor clinical outcome
and high mortality. In addition, hemolytic anemia in scrub typhus is also an uncommon finding, with rare cases of acute
intravascular hemolysis documented in patients with Glucose-6-phosphate dehydrogenase (G6PD) deficiency. Cold
agglutination in scrub typhus is rare. The underlying mechanism may be attributed to the production of IgM
autoantibodies against “I” antigen of red blood cells as a result of immune triggers due to the underlying infection. We
describe the case of 47-year-old female patient who presented to the emergency in a state of shock and altered
sensorium. The laboratory investigations revealed autoagglutination with a positive Coombs test and HLH secondary to

INTRODUCTION

Scrub typhus is caused by Orientia tsutsugamushi, a gram-
negative bacillus of the Rickettsiaceae family. It is chiefly
transmitted via the bites of infected trombiculid mite larvae.
While scrub typhus infection commonly presents with fever,
headache, myalgia, and flu-like symptoms, rarely it can lead
to pneumonia, acute respiratory failure, shock,
meningoencephalitis, and diffuse intravascular coagulation
(DIC) [1].

Hemophagocytic lymphohistiocytosis (HLH) is a rare and
dreaded complication occurring in a small percentage of
cases with scrub typhus. HLH is a systemic inflammatory
condition that develops as a result of cytokine overproduction
and is associated with a very high mortality and inferior
outcomes [2]. Clinical suspicion usually guides appropriate
laboratory investigations and early detection of HLH proves to
belifesaving.

Hemolytic anemia is also an uncommon manifestation in
scrub typhus, with episodic acute intravascular hemolysis
being described in patients with Glucose-6-phosphate
dehydrogenase (G6PD) deficiency [3]. The occurrence of
cold agglutination in scrub typhus has not been described in
literature to the best of our knowledge. Cold autoimmune
hemolytic anemia (cAIHA) is primarily a clonal B-cell
lymphoproliferative disorder, while secondarily, it may be
attributed to malignancy, infection, and/or autoimmune
disorders. The incidence of cAIHA in scrub typhus remains
largely undocumented, with the underlying mechanism
being IgM autoantibodies (against “I” antigen of red blood
cells) mediated hemolysis. The immune triggers remain
unknown; however may be attributed to the underlying scrub
typhusinfection[1,4,5].

We present the case of a 47-year-old female patient who
presented to the emergency with altered sensorium and
hypovolemic shock, possibly due to HLH secondary to scrub
typhus.Laboratory investigations confirmed the scrub typhus
infection along with secondary HLH and also revealed cold
agglutination. In this case report, we describe the relevant
findings with an attempt to explain the underlying
pathophysiology.

Case presentation
A 47-year-old female patient with history of hypertension,
|

presented to the emergency with altered sensorium and
persistent hypotension requiring vasopressor support.

Clinical history revealed an earlier visit to an outside hospital
with complaints of fever, cough, and cold associated with
chills, generalized weakness, recurrent loose stools and
urinary incontinence. During her initial hospitalization, she
had developed septic shock complicated by acute kidney
injury (AKI) and pancytopenia, necessitating vasopressor
support. She received broad-spectrum antibiotics and
transfusion of two units of packed red blood cells (PRBCs)
before being referred to our tertiary care center.

Laboratory investigations demonstrated pancytopenia
(hemoglobin 6.2 g/dL, total leukocyte count 2,700/puL, platelet
count 25,000/pL), elevated C-reactive protein (CRP)- 7.1
mg/dL, ferritin- 5,770 ng/mL, lactate dehydrogenase (LDH)-
1,099 U/L, prothrombin time (PT)- 18.0 seconds, International
Normalized Ratio (INR)- 1.36,and D-dimer- 2,231 ng/mL, with
hypofibrinogenemia (fibrin- 112 mg/dl), a normal activated
normal thromboplastin time (APTT)- 28.3 seconds and serum
triglyceride of 160 mg/dL. Overall clinical and laboratory
parameters were suggestive of DIC. Peripheral blood smear
examination demonstrated red blood cell agglutination,
which resolved after incubation at 37°C for 2 hours [Figure 1
and Figure 2].

This was associated with spurious hematological parameters
in the complete blood counts (CBC) which normalized
following warming of the sample, as illustrated in Table 1.
Immunohematological workup showed autoagglutination;
direct antiglobulin test (DAT) performed by the conventional
tube technique showed a 2+ positive reaction [Figure 3A]. Gel
card method demonstrated isolated C3d positivity [Figure
3B] with a negative IgG reaction and thermal amplitude
testing demonstrated strong agglutination at 4°C (4+), weak
agglutination at 22°C (1+), and no agglutination at 37°C;
consistent with cold agglutinin-mediated autoimmune
hemolysis [Figure 4A,4B & 4C]. Indirect Coombs Test (IAT)
showed mixed-field agglutination [Figure 5A &5B].
Aggressive supportive management was instituted in view of
coagulopathy and included intravenous fluid resuscitation,
two units of PRBC transfusion, six units random donor platelets
(RDPs), ten units of cryoprecipitate, and two grams of
fibrinogen concentrate for persistent hypofibrinogenemia
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Table 1: Pre- and Post-warming Red Blood Cell (RBC)
Indices

Parameter Pre-warming Post-warming
RBC Count 1.9 million/pL  |3.2 million/pL
MCV (Mean Corpuscular | 136 fL 94 L,

Volume)

MCH (Mean Corpuscular |28 pg 30 pg
Hemoglobin)

MCHC (Mean 38 g/dL 32 g/dL
Corpuscular Hemoglobin|

Concentration)

Bone marrow examination was performed in view of
pancytopenia, and revealed hemophagocytosis [Figure 6A, B,
C,D,E &F].Infectious disease screening showed scrub typhus
serology positivity, while leptospira, chikungunya, and [J-D-
glucan assay were negative. Empirical antimicrobial therapy
was escalated to include intravenous meropenem while
doxycycline and azithromycin were added against Orientia
tsutsugamushi. Given the constellation of clinical and
laboratory findings, the patient was evaluated for HLH and as
the patient fulfilled six of the eight HLH-2004 diagnostic
criteria (namely splenomegaly, fever, cytopenia,
hypofibrinogenemia, hemophagocytosis,
hyperferritinemia), a diagnosis of HLH was established and
intravenous dexamethasone therapy initiated [2].

Although she showed brief improvement with discontinuation
of vasopressors and gradual weaning of respiratory support,
her clinical condition subsequently worsened with recurrent
shock and progressive multiorgan dysfunction syndrome
(MODS). She developed sudden hypotension followed by
asystolic cardiac arrest. Cardiopulmonary resuscitation
(CPR) was performed according to Advanced Cardiovascular
Life Support (ACLS) guidelines; however, return of
spontaneous circulation could not be achieved despite three
cycles of high-quality CPR, and the patient was declared
deceased.

DISCUSSION

Scrub typhus, caused by Orientia tsutsugamushi and
transmitted by chiggers (larval trombiculid mites), remains
an important cause of acute febrile illness across the Asia-
Pacific region. Frequently, an eschar is identified at the site of
chigger feeding and helps in early recognition of the disease
[1,6]. Failure to identify the disease may however be
associated with worsening of clinical outcomes, including
development of vasculitis, HLH, DIC and MODS [7-9]. Our
case presented with hypovolemic shock and altered
sensorium and an extensive infectious disease screening led
to the identification of underlying scrub typhus. The patient
showed a stormy clinical course, in contrast to the usual self-
limiting course described in literature [2]. In addition, the
patient showed features of secondary HLH and cAIHA, both of
which were associated with the rapid deterioration and poor
treatment outcomesin the index case.

Secondary HLH is a rare, yet dreaded complication of scrub
typhus infection and is diagnosed based on both laboratory
and clinical criteria. The underlying pathophysiology may be
attributed to uncontrolled macrophage activation, secondary
to Orientia tsutsugamushi infection. Sustained cytokine
release and secondary cytotoxic T-cell inactivation usually
follow. Worthwhile to note is the difference in the levels of
cytokines released, while comparing adult and pediatric
populations. Pediatric patients have been shown to release a
significantly lower level of interferons (IFN) and interleukins
(IL), namely IL-2, IFN- [], IL-4, and IL-6. The differences in
cytokine release are often assuming with a differential
susceptibility in adults and children [2,10]. Our case fulfilled 6
of the 8 HLH-2004 diagnostic criteria, including fever
(>38.5°C for 12 days), splenomegaly, cytopenias affecting all
three peripheral blood cell lineages, hypofibrinogenemia

(0.4 g/L), hyperferritinemia (5,770 ng/mL), and
hemophagocytosis in the bone marrow, thereby confirming
the diagnosis of HLH. The patient was managed with
intravenous dexamethasone, meropenem along with
doxycycline and azithromycin. Despite the early intervention,
the patient eventually succumbed to disease complications.
Intravascular hemolysis in patients with G6-PD deficiency has
been described in scrub typhus, however cAIHA remains a
rare presentation.The exact incidence cAIHA in scrub typhus
patients has not been described in medical literature to the
best of knowledge. While the exact cause remains unknown,
formation of IgM antibodies against the “I” antigen due to the
underlying infection may be the probable mechanism.These
IgM antibodies at low temperatures fix complement onto the
RBC surface;as the cells re-enter the warm central circulation,
the IgM dissociates but C3d remains bound—resulting in
DCT positivity for complement [3-5]. Our case showed DAT
positivity (2+) by the conventional tube technique. Further
evaluation by monospecific gel card testing revealed isolated
C3d positivity with a negative IgG reaction, along with strong
agglutination at 4°C (4+) on thermal amplitude testing,
thereby indicating complement deposition on the red blood
cells and confirming a cold agglutinin mediated disease.

The features and probable underlying mechanism have been
demonstratedin a flowchart [Figure 7].

CONCLUSION

Scrub typhus usually presents with an indolent clinical
course; however delay in diagnosis may be accompanied by
life threatening complications such as HLH, or more rarely
haemolytic anemia. Persistent immune activation and
cytokine dysregulation likely contribute to secondary HLH
and complement-mediated hemolysis. This case highlights
that a high index of suspicion for HLH and cAIHA is essential in
patients with severe scrub typhus presenting with persistent
fever, cytopenias, coagulopathy, and hemolysis, as early
recognition and timely initiation of appropriate antimicrobial,
immunomodulatory, and supportive therapy may improve
outcomes.
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Figure 1. Peripheral blood smear examined at (X400)
magnification showing marked red blood cell agglutination
pre warming.
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Figure 2. Peripheral blood smear (xX400) demonstrating
resolution of red blood cell agglutination following
incubation at 37°C.
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Figure 3A. Direct antiglobulin test (DAT) performed by the

conventional tube technique demonstrating a 2+ positive
reaction.

Figure 3B. Monospecific direct antiglobulin test (DAT) by gel
card method demonstrating isolated C3d positivity with
negative IgG, IgA, IgM, and C3creactions.
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Figure 4A-C. Thermal amplitude testing demonstrating
strong agglutination at 4°C (4+) (A), weak agglutination at
22°C(1+)(B), and no agglutinationat 37°C (C).
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Figure 5A-B. Indirect antiglobulin test (IAT) performed by
the conventional tube technique demonstrating mixed-field
agglutination.

Figure 6A-F. Bone marrow aspirate demonstrating
hemophagocytosis. (A) 400x showing hemophagocytic
activity. (B-F) 1000x, oil immersion, demonstrating
histiocytes exhibiting active hemophagocytosis of
hematopoietic cells.
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Figure 6D
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Figure I. The key features and the probable underlying
mechanism are illustrated in the accompanying flowchart .
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