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Abstract 

Flushing disorders with involvement of the gastrointestinal tract represent a heterogeneous group 

of conditions. In part 1 discussed were neuroendocrine tumors (NET), mast cell activation 

disorders (MCAD), and hyperbasophilia. In this section are covered the remaining flushing 

disorders which primarily or secondarily involves the gastrointestinal tract. This includes 

dumping syndrome, mesenteric traction syndrome, rosacea, hyperthyroidism and thyroid storm, 

anaphylaxis, panic disorders, paroxysmal extreme pain disorder, and food, alcohol and 

medications. With the exception of paroxysmal pain disorders, panic disorders and some 

medication these disorders presents with dry flushing. A detailed and comprehensive family, 

social, medical and surgical history and recognizing the presence of other systemic symptoms are 

important in distinguishing the different disease that cause flushing with gastrointestinal 

symptoms.  

Keywords: Flushing; Gastrointestinal; human; panic disorder, dumping syndrome 
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Introduction 

Neuroendocrine tumor, mast cell disorders, and hyperbasophilia, diseases that arise from 

the gastrointestinal tract or causes gastrointestinal symptoms, was covered in part 1 of this topic. 

These diseases vary based on their malignant potential and all cause dry flushing, with diagnosis 

based on biochemical properties and in some cases histopathology obtained from tissue and/or 

bone marrow biopsy. 

Part 2 covers common and rare causes of flushing. Discussed are dumping syndrome, 

mesenteric traction syndrome, rosacea, hyperthyroidism and thyroid storm, anaphylaxis, panic 

disorders, paroxysmal extreme pain disorder, and food, alcohol and medications. These are a 

heterogeneous group of disease that share similar non-specific gastrointestinal symptoms 

including nausea, diarrhea and abdominal pain (Figure 1). These conditions are differentiated 

based on a comprehensive history that should include duration, frequency, and factors that 

triggers symptoms since in some of these disease there are no biomarkers to confirm the disease.  

Methods 

 A description of the methodological approach can be found in part 1 of the topic 

Neuroendocrine Tumors, Mast Cell Disorders, and Hyperbasophilia. 

Dumping syndrome 

Dumping syndrome is a condition characterized by rapid emptying of the contents of the 

stomach into the small intestines postprandially. It occurs post-operatively after esophageal, 

bariatric, and gastric surgery and in patients with diabetes mellitus. In some patients the 

condition is idiopathic.1 This syndrome occurs in approximately 20% of patients undergoing 

pylorotomy and vagotomy, 40% post roux-en-y gastric bypass or sleeve gastrectomy and 50% 

after esophagectomy procedures.2 Pathogenesis is due to alterations in gastric anatomy or its 



Rastogi et al.     doi: 10.3121/cmr.2017.1379b 

Flushing associated with gastrointestinal system   Page 4 
Copyright © 2017 Marshfield Clinic Health System 

innervation mediated by various gastrointestinal peptides such as vasoactive intestinal 

polypeptide, neurotensin, and incretins.2,3 

Clinical Presentation and Gastrointestinal Involvement 

Early and late variants of dumping syndrome have been described depending upon the 

timing of symptom onset (within 1 hour or up to 3 hours) postprandially.2 Symptoms caused by 

the rapid hyperosmolar load transmitted from the stomach to the small intestines consist of 

abdominal cramps, diarrhea, nausea, vomiting, and postprandial fatigue. Flushing, palpitations, 

perspiration, hypotension, tachycardia and headache also occur with elevated bradykinin levels 

implicated in causing flushing.1 

Diagnosis and Treatment 

Glucose challenge test and gastric emptying scintigraphy are diagnostic. Non-

pharmacologic treatments includes consuming smaller and more frequent meals supplemented 

with fiber and protein1 and medications such as acarbose, octreotide, diazoxide, loperamide and 

Nifedipine.2 Surgical approaches or continuous enteral feeding should be considered in 

refractory disease.2 

Mesenteric Traction Syndrome 

Mesenteric traction syndrome (MTS) is a rare condition seen in the early phase of 

abdominal upper gastrointestinal, pancreatic, and abdominal vascular surgery.4 As the name 

suggests it occurs after eventeration and manipulation and was initially called eventeration 

syndrome.5  

Clinical Presentation and Gastrointestinal involvement 

The triad of flushing, hypotension, and tachycardia characterizes MTS. Episodes lasts for 

approximately 30 minutes.5 Mast cells and endothelial cells are primarily involved in the 
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pathogenesis with prostacyclin (PGI2) release suggested to be the primary mediator of this 

syndrome.5 Other mediators involved in include histamine, bradykinin, nitric oxide and 

serotonin. 

Diagnosis and Treatment 

Mesenteric traction syndrome is a clinical diagnosis. Cyclooxygenase inhibitors are used 

to treat or prevent the occurrence of this syndrome.4 Other classes of medications used include 

histamine-1 antagonists and serotonin receptor antagonists.5 

Rosacea 

Rosacea is a chronic relapsing inflammatory and vascular skin disorder of unknown 

etiology. Prevalence ranges from 1-20% and typically occurs in patients after the third decade of 

life.6 It most commonly involves the central face and occurs principally in fair-skinned 

individuals.7 Genetic and environmental factors are believed to account for the pathogenesis of 

this disease. Risk factor for development of the disease includes family history, lighter 

phototypes, increased alcohol consumption, and excessive ultraviolet exposure.6 Of the four 

subtypes of rosacea established by the National Rosacea Society, flushing occurs in subtype 1 or 

erythmatotelangiectatic variant.6,8,9 Prolonged flushing and erythema with or without 

telangiectasias involves the face, ears, neck and upper trunk. Patients may also report edema, 

rough or scaly skin, edema and stinging or burning sensation suggestive of an antidromic 

autonomic response to vasodilation.9,10  

Flushing and increased blood flow is believed to be the result of vasodilatory neural 

stimuli and humoral substance release of a variety of mediators that includes the neuropeptides 

vascular endothelial growth factor (VEGF), vasoactive intestinal peptide (VIP), substance P, and 

acetylcholine (Ach).9,11 Evidence for a neurogenic component is further suggested by the 
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findings of upregulation of neuropeptide genes VIP, pituitary adenylate cyclase-activating 

polypeptide (PACP), 5-hydyroxytryptmine 3A receptors, nerve growth factor beta, alpha 1D 

adrenergic receptors, adrenomedullin 2 and cathelicidin antimicrobial peptide.11,12 Transient 

receptor potential vanilloid of cation channels and ankyrin receptors may also contribute to 

flushing and burning.13  

Clinical Presentation and Gastrointestinal Involvement 

Flushing and facial redness is a sign of early disease. Symptoms are recurrent lasting up 

to 3 hours.6 Some studies suggest an association between rosacea and gastrointestinal tract 

disorders including celiac disease, irritable bowel syndrome, inflammatory bowel disease, small 

intestinal overgrowth and Helicobacter pylori infection.7,14,15 The pathogenesis behind this 

relationship remains unknown.   

Diagnosis and Treatment 

Rosacea is diagnosed clinically based on characteristic features.7 Measures to prevent 

flushing involve avoiding triggers such as protection from ultraviolet rays from the sun, spicy 

food, hot beverages and alcohol.8 Pharmacologic management includes metronidazole, azelaic 

acid, ivermectin, or sulfur preparations.16 Erythema of the face can be managed with topical α-

adrenergic receptor agonists such as brimonidine tartrate gel 0.05%.17 Progressive and severe 

disease is treated with oral antibiotics and retinoids. and laser procedures are used to treat 

telangiectasias and rhinophyma.16 



Rastogi et al.     doi: 10.3121/cmr.2017.1379b 

Flushing associated with gastrointestinal system   Page 7 
Copyright © 2017 Marshfield Clinic Health System 

Hyperthyroidism and Thyroid Storm 

Hyperthyroidism, a condition caused by elevated thyroid hormone production, has a 

prevalence of 1.3% in United States.18 It is more common in females with the incidence 

increasing by age. Conditions that cause hyperthyroidism including Grave’s disease, 

Hashitoxicosis, toxic adenoma, multi-nodular goiter and thyroiditis may cause flushing.18 

Thyroid storm is a condition resulting in the acute increase in thyroid hormone levels. It can be 

precipitated by aberrant discontinuation or improper dosing of anti-thyroid medications, thyroid 

or non-thyroidal surgery, infection, trauma and parturition.  

Clinical Presentation and Gastrointestinal Involvement 

Gastrointestinal manifestations related to excess of thyroid hormone include diarrhea, 

malabsorption, nausea, vomiting and abdominal pain caused by increased gut motility. Goiter 

can cause local esophageal compression and dysphagia.18 Cutaneous symptoms include warmth, 

flushing, sweating, pruritus, and thinning of the hair. Other constitutional and clinical 

manifestations include weight loss, tremors, palpitations, dyspnea, fatigue, sleep abnormalities 

and diplopia.18  

Additional symptoms that may occur in thyroid storm include tachycardia, agitation, 

hyperthermia, psychosis, severe dyspnea, diarrhea, nausea, vomiting, flushing, and hepatitis.19,20 

Diagnosis and Treatment 

Tests of thyroid function (thyroid stimulating hormone, free and total T4, free and total 

T3) are used to confirm the diagnoses. Treatment for hyperthyroidism involves anti-thyroid 

medication, surgery, and radioactive iodine therapy.18 Thyroid storm requires treatment with 

beta-blockers for symptomatic management and iodine and thioamide (methimazole) to prevent 
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synthesis and release of thyroid hormone. Corticosteroids and iodinated radiocontrast agent 

block peripheral T4 to T3 conversion and have also been found useful in management.19,20 

Anaphylaxis 

Anaphylaxis is an acute potentially lethal condition involving multiple organ systems 

caused by the abrupt release of mediators from mast cell and/or basophils.21,22 Immunoglobulin 

G (IgG), IgE and complements play an important role in the pathophysiology of anaphylactic 

patients.22 Most cases are related to food, drugs (penicillins) and insect stings while one-third are 

idiopathic. Some patients may have a genetic predisposition such as in hereditary angioedema.22 

The incidence of anaphylaxis in the United State is approximately 1-3%.22 Anaphylactoid 

reactions, which clinically resemble anaphylaxis, are often precipitated by non-IgE related 

mechanisms.  

Clinical Presentation and Gastrointestinal Involvement 

Cutaneous symptoms of flushing, angioedema, and urticarial are found in the majority of 

patients.23 Gastrointestinal manifestations including abdominal pain, nausea, vomiting and 

diarrhea.22 Severe symptoms may include shortness of breath, laryngospasm, coughing, 

congestion, choking, tachycardia, hypotension, syncope, and dizziness.  

Diagnosis and Treatment 

Diagnosis is primarily clinically based with the treatment of choice being emergent 

administration of intramuscular or intravenous epinephrine.21 Confirmatory markers, although 

not generally obtained, include finding an elevated tryptase level indicative of mast cell 

degranulation. In non-emergent cases allergy or prick testing can be pursued to identify the 

culprit allergen.21  
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Panic Disorder 

The American Psychiatric Association classifies panic disorder as an anxiety disorder in 

DSM-5 that is a clinical syndrome characterized by recurrent autonomic and dissociative clinical 

symptoms and intense irrational fear and discomfort of recurrence. Symptoms occur 

spontaneously or in response to a known trigger, peak within minutes and last for few minutes to 

an hour.24,25  Currently lifetime presence of panic disorder in the United States in patients 

between the ages of 15-54 years is approximately 4-7%. It is believed that around 33% percent 

of people may have at least one panic attack at sometime during their lives.26 

Clinical presentation and gastrointestinal involvement 

Diagnoses requires the presence of a minimum of four of thirteen symptoms including 

palpitations, chest pain, sweating, shaking, dizziness, flushing, stomach churning, numbness, 

choking feeling, hot or cold sensation, de-realization, breathlessness and fear of losing control or 

dying, along with concerns about maladaptive behavioral changes resulting in an attempt to 

avoid further episodes (Table 1).24,25  Flushing in panic disorder is of the wet type associated with 

activation of the autonomic nervous system and stimulation of eccrine sweat glands.27  

Panic disorder may be linked to structural and functional gastrointestinal diseases 

including peptic ulcer disease, gastritis, irritable bowel syndrome and chest pain of esophageal 

origin.28-31 Studies suggest that cholecystokinin might be a common mediator between functional 

gastrointestinal diseases and panic disorder.32 Dysregulation within the locus coeruleus of the 

brainstem area in patients with panic disorder may be responsible for symptoms of irritable 

bowel syndrome due to interactions between the central and enteric nervous system.30  
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Diagnosis and treatment 

Diagnosis is based on identifying at least four physical and psychological symptoms. 

Medical and psychotherapy alone or in combination, particularly in patients with moderate to 

severe disease, are effective in preventing and controlling symptoms. Medications used to treat 

panic disorders include anti-depressants, benzodiazepines, and selective serotonin reuptake 

inhibitors, with the latter considered as first line therapy.24 

Paroxysmal Extreme Pain Disorder 

Paroxysmal Extreme Pain Disorder (PEPD), formerly named Familial Rectal Pain 

Syndrome, is a rare autosomal dominant clinical syndrome characterized in adults primarily by 

excruciating burning pain in the rectal, ocular and mandibular regions and lower body, 

autonomic (flushing, rhinorrhea, diaphoresis), cardiovascular (bradycardia, asystole, syncope), 

and tonic nonepileptic seizures. Symptoms occur in response to benign mechanical triggers such 

as defecation (rectal crisis), yawning and eating (mandibular crisis), spontaneously (ocular crisis) 

as well as cold temperatures and emotional factors.33-36 

PEPD is caused by a heterozygous missense mutation (gain of function) in the SCN9A 

gene expressed in peripheral sensory nerves of the dorsal root and sympathetic ganglion neurons 

that encode the alpha-subunit of Nav1.7 voltage-gated sodium channel. This sodium channel is 

responsible for the generation and propagation of the action potential in primary afferent sensory 

and sympathetic autonomic nerve fibers.35 Alterations in closure of the channel leads to 

enhanced cellular depolarization allowing more channels to remain open and hyperexcitable at 

the defined membrane potential.35,37 
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Clinical presentation and gastrointestinal involvement 

PEPD is an autosomal dominant disease. Symptoms begin during the neonatal period and 

progress with increasing age.38 Patients and affected family members present with visceral pain 

paroxysms and diverse symptoms based on the severity, locations and duration of symptoms.34,35 

Patient may initially complain of pruritus followed by burning pain that when severe is described 

as sharp, stabbing or lancinating, lasting for seconds to hours and gradually subsides with time.34 

Although pain may initially start in a specific region, during severe attacks it may become more 

widespread and affect the entire body.34 Flushing and diaphoresis is mediated through 

dysfunction of autonomic nerves and typically occur at the pain site. Constipation is commonly 

report between attacks.34 In contrast to ocular and mandibular crises, the frequency and severity 

of rectal crisis tends to decrease with advancing age.34 

Diagnosis and treatment 

PEPD is a clinical diagnosis based on signs and symptoms that vary among affected 

individuals and family members. Genetic sequencing of SCN9A may assist in confirming the 

diagnosis. Medical therapy including amitriptyline, gabapentin, carbamazepine, topiramate, 

valproic acid and tiagabine has shown variable effectiveness in reducing the frequency and 

severity of attacks.38 Non-pharmacologic measures involve pelvic floor retraining with 

biofeedback.39 

Food, Alcohol and Medications 

Flushing and alterations in gastrointestinal motility occur with a variety of medications 

and chemotherapeutic agents including cholinergic agents, morphine, catecholamines, 

vancomycin, rifampicin, doxorubicin, selective serotonin reuptake inhibitors, tramadol and 

cyclosporine (Table 2).40,41 Gastrointestinal symptoms include diarrhea, abdominal pain, nausea 
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and vomiting. The mechanism precipitating symptoms and the presence of other clinical features 

vary depending on the offending agent.21,42 Treatment involves symptomatic management, dose 

adjustment or discontinuation of the responsible medication. Pretreatment, in some cases, with 

anti-histaminergics can prevent the development of symptoms.42 

Alcohol, a vasodilator, is another agent that may cause flushing accompanied by nausea 

and vomiting particularly in susceptible individuals who lack the enzyme aldehyde 

dehydrogenase involved in alcohol metabolism. It is believed to be genetically determined and is 

most commonly found in the Asian population.43 Additionally, inhibition of aldehyde 

dehydrogenase by disulfiram or other disulfiram-like inducing agents such as chloramphenicol, 

furazolidone, metronidazole, cephaperazone, tolbutamide can cause flushing due to impaired 

metabolism and accumulation of acetaldehyde.21,44 Abstinence from alcohol in those who lack 

aldehyde dehydrogenase or consuming medications that inhibits aldehyde dehydrogenase  

prevent symptoms.21 

Improper or delayed refrigeration of primarily dark meat fish (mainly tuna from 

Scrombridae and Scromberescidae families) may cause symptoms consisting of flushing, 

sweating, headache, cramping abdominal pain, nausea, vomiting and diarrhea to occur shortly 

after consumption.45-47 Other fish of the non-scromboid family (e.g. swordfish, spotted sardines) 

have also been reported to cause this syndrome. Histamine is the main mediator for the 

symptoms of scombroid fish poisoning and is caused by bacteria within the fish, which under 

warm conditions converts histidine to histamine by the enzyme histamine decarboxylase. 

Cooking kills the bacteria but histamine remains intact since it is heat stable. Symptoms 

generally resolve within 24 hours. Antihistaminic medications are used in symptom 

management.45,46  
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Ingestion of the inocybe mushroom has been reported to cause an acute syndrome of 

flushing, nausea, vomiting, diarrhea, abdominal pain and a variety of muscarinic manifestations 

including hypersalivation, diaphoresis, bradycardia, lacrimation, and blurred vision.48 Treatment 

is supportive and includes intravenous fluids, atropine and antiemetics.48 

Sulphides used as a preservative and additive to food and drinks has also been reported to 

cause symptoms of flushing, abdominal pain. diarrhea, urticaria and hypotension in susceptible 

individuals.49 Preventive measures include avoiding food and beverage containing high 

concentration of sulphides such as grape, lemon or lime juice, wine and most dry fruits. 

Conclusion 

The differential diagnosis of flushing can be challenging, since it encompasses both 

benign and malignant conditions and includes a wide variety of overlapping non-specific 

gastrointestinal symptoms. Initial evaluation involves obtaining a detailed history and physical 

examination inquiring about the frequency and duration of the attacks, temporal factors, 

description and location, and precipitating factor(s). Food, beverages and alcohol are the most 

prevalent causes for flushing in combination with gastrointestinal symptoms (usually nausea, 

vomiting and diarrhea). Inquire should be made into whether the patient experiences episodes of 

intense fears or discomfort associated with a variety of non-specific symptoms such as 

palpitations, trembling, sweating and chest pain suggestive of a pain disorder. The constellation 

of flushing, diarrhea and hypotension suggests mast cell activation syndromes, anaphylaxis, 

pheochromocytomas, scromboid poisoning, and carcinoid syndrome. Absence of sweating and 

pruritus with burning pain and flushing may be helpful in narrowing the differential diagnosis to 

a mast cell activation disorder. Asking the patient to maintain a dairy for 2-weeks recording the 

time of occurrence and factor that triggered the flushing episode may be helpful in cases were the 

history is not clear or incomplete during initial assessment. 
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Recognizing the pattern of disease and key clinical features through the history provides 

important clues in initial assessment. Obtaining specific biochemical test is based on pre-test 

probability of disease. Radiologic imaging, if required, should be obtained after the results from 

biochemical testing are available. Confirmatory diagnosis may require tissue or bone marrow 

biopsy in specific cases. 
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Table 1. Four DSM-5 Criteria for Panic Disorder Based 25 
 
A. Four or more of the following symptoms occurring during a panic attack 

1. Palpitations, pounding heart or accelerated heart rate. 
2. Sweating  
3. Trembling or shaking 
4. Sensation of shortness of breath or smothering 
5. Feeling of choking 
6. Chest pain or discomfort 
7. Nausea or abdominal distress 
8. Feeling dizzy, unsteady, light-headed, or faint 
9. Chills or heat sensations. 
10. Paresthesias 
11. Derealization or depersonalization 
12. Fear of losing control 
13. Fear of dying 

B. At least one of the attacks has been followed by at least one month of one or both of the following: 
1. Persistent concern or worry about additional panic attacks or their consequences 
2. A significant maladaptive change in behavior related to the attack(s). 

C. The disturbance is not attributable to the physiological effects of a substance or another medical condition. 
D. The disturbance is not better explained by another mental disorder 
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Table 2. Medications that Cause Flushing and Gastrointestinal Adverse Drug Effects 
Drug Class Commonly Reported Adverse Gastrointestinal Side Effect 

Antiarrhythmic (Adenosine)50 Abdominal pain or discomfort, nausea
Anticholinergics 
Antidote 

 Constipation, decreased motility 

    Amifostine51 Nausea, vomiting 
Amyl Nitrate21,52 Fecal Incontinence, nausea, vomiting 

Antihypertensives   
Angiotensin Converting Enzyme Inhibitors (Lisinopril,     
Ramipril)21,52 

Constipation, diarrhea, dysgeusia, flatulence, pancreatitis 

Beta Blockers (Metoprolol)21,52 Constipation, diarrhea, flatulence, heartburn, stomach pain,  nausea, 
vomiting 

Calcium Channel Blockers (Nifedipine, Diltiazem, 
Verapamil)21,52 

Abdominal cramps, constipation, dyspepsia, diarrhea, vomiting  

Anti-emetics (Metoclopramide)21,52 Diarrhea, Hepatotoxicity 
Antihyperlipidemic (Nicotinic Acid)21,52 Abdominal pain, diarrhea, dyspepsia, flatulence, nausea, peptic ulcer 

disease, vomiting 
Antimicrobials (Vancomycin, Rifampicin, Amphotericin B)21,52,53 Abdominal pain, diarrhea, flatulence, nausea, pseudomembranous colitis, 

vomiting, pancreatitis 
Antianginal (Nitroglycerine)21,52 Abdominal pain, vomiting 
Catecholamines (Epinephrine, norepinephrine, dopamine)21,54 Nausea, vomiting 
Chemotherapeutics (Cyclosporine, Doxorubicin, Cisplatin, 

Interferon alfa-2, Tamoxifen, Dacarbazine, Flutamide)21,52,53 
Abdominal discomfort, Abdominal cramps, diarrhea, dyspepsia, colitis, 
ulcerations 

Cholinergics (Pilocarpine)21,52 Abdominal cramps, diarrhea, dyspepsia, nausea, vomiting 
Corticosteroids (Methylprednisolone, Triamcinolone ([oral])21,52,53 Peptic Ulcer , Hemorrhage, perforation, nausea, pancreatitis, , vomiting,  

Dopamine Agonists (Bromocriptine)21,54 Abdominal cramps, constipation, diarrhea, dyspepsia, nausea 
Opioids (Morphine)21,52 Constipation, nausea, vomiting 
Phosphodiesterase Inhibitors (Sildafenil, Taladafil)21,55 Dyspepsia, diarrhea, gastritis, nausea, vomiting 
Prostaglandins (Prostaglandin E)21,52 Abdominal cramps, diarrhea, flatulence, nausea, vomiting 
Uricosurics (Probenicid)52 Dyspepsia, gastroesophageal reflux, nausea, vomiting 
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Figure 1. 
 

 


