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Abstract

An 18-year-old female with a history of atopic march, hyperhidrosis, and eosinophilic esophagitis was diagnosed with
erythromelalgia and gastrointestinal dysautonomia secondary to presumed autoimmune small fiber neuropathy. The patient
experienced significant clinical improvements after the initiation of intravenous immunoglobulin therapy, supporting an

underlying autoimmune disorder.
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Introduction

Erythromelalgia is a rare neurovascular disorder that pre-
sents with erythema, increased skin temperature, and periph-
eral limb pain. It can stem from primary microvascular or
autonomic nervous dysfunction. Secondary associations
include myeloproliferative disorders, connective tissue dis-
eases, and vasculitis.! The pathophysiology of erythromelal-
gia may involve hypoxia, platelet aggregation, vascular
abnormalities, endothelial edema, elevated temperature,
prostaglandin release, and in some cases, small-fiber neu-
ropathy (SFN) has been observed.>* Patients with primary
erythromelalgia exhibit genetic alterations in the SCN94
gene, that encodes the Nav1.7 voltage-gated sodium channel
predominantly expressed at nociceptive nerve terminals.*

This case report discusses the diagnostic process and ther-
apeutic approach for an 18-year-old female patient present-
ing with new onset erythromelalgia symptoms with
gastrointestinal (GI) dysautonomia. These episodes were
characterized by severe esophageal spasms, epigastric pain,
gastroparesis, and nausea accompanied by chest pain, hyper-
tension, and sinus tachycardia.® This patient had a complex
medical history of gastroesophageal reflux disease (GERD),
chronic constipation, eosinophilic esophagitis (EoE), atopic
march, and hyperhidrosis.

The diagnostic process involved clinical evaluation, skin
biopsy, laboratory tests, and imaging studies. Treatment

strategies included analgesics, beta-blockers, antiepileptics,
anti-inflammatory medications, and non-pharmacological
approaches.'®3 This study emphasizes the need for detailed
diagnosis and tailored treatment due to its impact on patients’
quality of life (QoL).

Case report

At age 18, the female presented to the dermatologist with
new generalized flushing and bilateral extremity erythema
and burning (Figure 1). Her medical history highlighted
atopic march, childhood asthma, grade 2 pustular acne, and
hyperhidrosis. At age 10, significant dysphagia led to an
endoscopy, confirming EoE. After testing positive for milk
protein allergy, she maintained a dairy-free diet. Although on
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Figure |. Photographic depiction of the patient’s lower
extremities demonstrating erythematous manifestations on
the feet, with notable involvement of the toes, consistent with
erythromelalgia.

proton pump inhibitor treatment, she continued to experi-
ence dysphagia and GERD episodes. She received budeson-
ide treatments biannually. Endoscopies at ages 13, 15, and 17
indicated eosinophil counts consistent with GERD. In addi-
tion, an X-ray for chronic constipation incidentally diag-
nosed spina bifida occulta.

After a suspected Streptococcal infection at 17, the patient
faced deteriorating GI symptoms. An upper GI endoscopy
revealed a micro-perforation, confirmed by computed tomog-
raphy (CT), leading to an emergency room visit for chest pain.
After Sdays on antibiotics, the perforation healed, but she
developed persistent esophageal spasms within 2 months.
Progressively, distal-to-proximal erythematous flushing and
burning pain emerged in the limbs and face, accompanied by
chest tightness, epigastric pain, and hypertensive tachycardia.

Calcium channel blockers nifedipine and diltiazem were
trialed for esophageal spasms but exacerbated face and limb
flushing with paresthesia. She experienced hypertension,
palpitations, tachycardia, GERD, epigastric pain, and esoph-
ageal spasms.’ Episodic triggers included bowel movements,
full bladder, food intake, showers of any temperature, and
mild exertion. Some episodes, notably during sleep, lacked
identifiable triggers. Traditional cooling methods, like ice
baths, yielded limited relief.

Over time, a multidisciplinary team explored various
therapies due to her persistent episodes affecting QoL. For
her erythromelalgia, clonidine, sertraline and a topical com-
pound of 5% ketamine, amitriptyline, and lidocaine provided
some relief, while many treatments remained ineffective or
had side effects. GI symptoms were managed with lansopra-
zole, mirtazapine, and metoclopramide. Acute episodes uti-
lized Pro re nata (as needed) medications such as nitro spray
and ondansetron.

In response to suspected autonomic dysfunction, the
patient underwent a comprehensive investigation (Figure 2).

Additional testing included Holter monitoring, stress test,
echocardiogram, manometry, MRI, and CT scans. Testing
eliminated postural orthostatic tachycardia syndrome,
Jackhammer esophagus, paragangliomas, neuroendocrine
tumors, pheochromocytoma, porphyria, and mast cell disor-
ders, confirmed by molecular KIT mutation analysis and
normal tryptase levels.

The genetic analysis, targeting genes associated with episodic
pain syndromes and Charcot-Marie-Tooth neuropathy, found no
significant markers for erythromelalgia or GI dysautonomia. In
addition, standard Immunoglobulin G, Immunoglobulin A, and
Immunoglobulin M levels, negative nuclear antibodies, rheuma-
toid factor tests, and a normal skin biopsy excluded lupus and
other erythematous vascular skin conditions.

The skin biopsy showed a lower-end normal epidermal
nerve density in the right calf (6.93) and a normal density in
the right foot (7.85). Except for the nerve fiber test, all inves-
tigations were unremarkable, suggesting that the eryth-
romelalgia and GI dysautonomia were likely secondary to an
autoimmune SFN. The patient’s sensory and motor nerve
conduction studies were normal.

Over 13 months, the patient underwent immunotherapy,
starting with 55 g every 3 weeks of intravenous immunoglob-
ulin (IVIG) that was increased to 60g (due to Skg weight
gain), leading to improved extremity temperature and GI
symptoms but also side effects like migraines and nausea.
This led to a dosage interval change to 20 g weekly.'* ! A fter
6 months of IVIG, side effects led to a transition to weekly
20 g subcutaneous immunoglobulin (SCIG) divided into 10 g
twice a week. This regimen effectively managed eryth-
romelalgia and GI symptoms and allowed for self-adminis-
tration at home. The dosage was later optimized at 12 g twice
a week, as increasing to 26g caused side effects. After
8 months of immunotherapy, the patient was able to resume
her university studies. Neurology advised tapering immuno-
therapy within 1-2 years if symptoms stabilized. The patient
switched to levetiracetam (500 mg po BID), replacing cypro-
heptadine as its effectiveness diminished.

Discussion

Erythromelalgia poses diagnostic challenges and manage-
ment complexities, which have significant physical and psy-
chological implications for patients. Given the chronic pain
and subsequent potential for psychological distress, prompt
diagnosis, effective pain management, and mental health
considerations are crucial for patient care.'> This case report
discusses the diagnostic challenges and therapeutic success
in an 18-year-old female patient with erythromelalgia and GI
dysautonomia, secondary to a putative autoimmune SFN.
Although the specific autoantibody remains unidentified, the
pronounced clinical amelioration following IVIG therapy
would support an autoimmune etiology.

An illustrated flow diagram was created to depict the
diagnostic approach to painful red legs, which was informed
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Erythromelalgia
symptoms

- Triad of redness, warmth, and burning pain
- Affects extremities, commonly feet and hands

- Episodes precipitated by exercise, relieved by [
cooling

- Atypical cases involving face are extremely rare

1. Take detailed clinical
and family history

Myeloproliferative diseases: essential thrombo-
cytosis, chronic myelogenous leukemia, polycy-
themia vera, myelofibrosis

Autoimmune diseases, infections, neoplasms,
neurologic diseases

2. Identify triggers or

conditions

Bromocriptine, calcium channel blockers,
cyclosporine, iodinated contrast agents,

L norephedrine, topical isopropranolol,
pergolide, rosuvastatin

Examine skin, nails, and
extremities for signs of
erythromelalgia
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Figure 2. Diagnostic algorithm for non-infectious, red, and painful feet suspicious of erythromelalgia.
Source: Adapted from “A Patient’s Guide to Erythromelalgia” by The Erythromelalgia Association, 2016.

by a range of investigations (Figure 2). A tilt table test was
employed to evaluate autonomic function, specifically in the
context of potential dysautonomia. In this case, the outcome
was within normal limits, signifying that the patient did not
exhibit orthostatic intolerance or other variants of autonomic
dysfunction that could contribute to her symptomatology.'*
We sought to detect anomalies in muscle structure or func-
tion indicative of a neuromuscular disorder.!® Since the

epidermal nerve density was at the lower threshold of the
normal range, it is uncertain whether the patient’s symptoms
were attributable to a structural abnormality. Mast cell acti-
vation syndrome (MCAS) testing was performed to assess a
mast cell-mediated etiology.'® Aberrant results could signify
excessive mast cell activation, with flushing, pain, and GI
perturbations; however, the test ruled out MCAS as a con-
tributory factor.
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The therapeutic management of this patient incorporated a
blend of topical therapies, pharmacological interventions, and
lifestyle modifications. First-line therapies including prosta-
glandins/prostacyclin or oral analogs were utilized with some
success in symptom resolution.!” Second-line therapies such
as ketamine, amitriptyline, and lidocaine had moderate suc-
cess.0%18 The patient’s erythromelalgia worsened with cal-
cium channel blockers, contrary to its typical use as a third-line
medication, consistent with previous reports.'® There are a
handful of case reports and cohort studies that report on the
success of IVIG in secondary erythromelalgia.?®?!

When standard treatments fail, IVIG can be considered
due to potential autoimmune abnormalities in patients with
secondary erythromelalgia. However, it is crucial to consider
potential side effects, substantial costs, and resource limita-
tions associated with this treatment.
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