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We present a hereditary coproporphyria patient with acute psychiatric symptoms
and skin lesions initially misdiagnosed with schizoaffective disorder and later de-
veloped hyperactive delirium and atrial fibrillation requiring intensive care unit
admission. He recovered after administering glucose infusions and the discon-
tinuation of porphyrinogenic medications.
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1 | INTRODUCTION

Porphyrias are rare disorders and are often misdiagnosed
due to nonspecific symptoms. An altered mental status is
one of the presenting symptoms of acute porphyria. There
are three subtypes of porphyrias related to neuropsychiat-
ric disorders: acute intermittent porphyria, variegate por-
phyria (VP), and hereditary coproporphyria (HCP). Skin
lesions primarily occur in HCP and VP. The management
of porphyria-related neuropsychiatric disorders is unique,
and psychotropic medications can deteriorate clinical
course due to their porphyrogenic properties. Therefore, it
is vital to suspect acute porphyria in a patient with unex-
plained neuropsychiatric symptoms for appropriate treat-
ment and prevention of life-threatening complications.

2 | CASE PRESENTATION

A 66-year-old man was brought to the emergency de-
partment due to violent behavior. He was restless, diso-
riented, and had delusions and visual hallucinations. He
had a past medical history of dementia, insomnia, and

depressive disorder. His family history was initially un-
remarkable. He did not smoke tobacco, drink alcohol, or
use recreational drugs. His medications were cyanocobal-
amin, fluoxetine, and olanzapine. He was a renowned and
award-winning cartoonist. The temperature was 36.7°C;
the heart rate was 79 beats per minute; the respiratory
rate was 18 breaths per minute; the blood pressure was
126/88 mmHg; and the oxygen saturation was 98% while
the patient was breathing ambient air. The patient was a
Caucasian male who appeared his stated age, in distress,
agitated, and unable to be redirected. On mental status
examination, the patient was awake and alert, disori-
ented, in an angry mood, and had a labile affect, limited
cognition, and poor insight and judgment. His behavior
was aggressive, with mixed delusions and visual halluci-
nations. His speech rate was rapid and pressured. A skin
examination showed crusted skin lesions on the dorsum
of the hands and the forearms (Figure 1). The remainder
of the physical examination was unremarkable. The com-
plete blood count was normal except for a low hemoglobin
level (12.0 g/dl; normal range 13.5-17.5). The blood glu-
cose, serum creatinine, liver function tests, total bilirubin,
albumin, and protein levels were normal, as were serum
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FIGURE 1 Crusted skin lesions on the back of hands due to
excess porphyrin in the skin resulting in photosensitivity

magnesium and phosphorus levels, thyroid-stimulating
hormone, vitamin B12, and folic acid levels. Blood etha-
nol level was <10 mg/dl. The urine toxicology screen was
negative.

The patient was admitted to the inpatient psychiatric
unit with a clinical diagnosis of bipolar type of schizoaf-
fective disorder. He was treated with haloperidol, olan-
zapine, divalproex sodium, lorazepam, fluoxetine, and
diphenhydramine. However, his clinical condition did not
improve and even worsened. The patient became tachy-
cardic, and his symptoms progressively worsened to hy-
peractive delirium. The temperature was 37.5°C; the heart
rate was 150 beats per minute; the blood pressure was
166/91 mmHg; and the oxygen saturation was 95% while
the patient was on oxygen at 2 liters per minute rate. The
patient was severely agitated, profusely sweating, and
unable to be redirected. Physical examination was un-
changed, except for increased heart rate and irregular
heart rhythm. An electrocardiogram showed atrial fibril-
lation with a rapid ventricular response and a heart rate of
123 beats per minute.

He was initially transferred to the general medicine
floor for further workup and management of his hyper-
active delirium and new-onset atrial fibrillation. His an-
tipsychotic medications were continued, and amiodarone
was started for atrial fibrillation. Computed tomography
(CT) of the head without contrast was unremarkable for
acute intracranial pathology and revealed chronic micro-
angiopathic ischemic white matter changes. His heart rate
was controlled with amiodarone; however, he became

more aggressive and violent, requiring four-point physi-
cal restraints. He was transferred to the medical intensive
care unit for intravenous dexmedetomidine infusion for
his hyperactive delirium. He continued to be agitated and
hallucinating at the times when dexmedetomidine infu-
sion was held. He had a high-grade fever of 39.1°C, leu-
kocytosis of 18,700 per cubic millimeter, and an aspartate
transaminase level of 42 TU/L. He also developed suppu-
rative superficial thrombophlebitis and blistering skin le-
sions on dorsal bilateral upper extremities.

Infectious workup was negative, including urinaly-
sis, chest X-ray, cerebrospinal fluid (CSF) analysis, urine,
blood, sputum, and CSF cultures. Cerebrospinal fluid tests
for Cytomegalovirus, West Nile virus, Herpes simplex vi-
ruses (HSV-1 and HSV-2), and John Cunningham virus
were negative. The human immunodeficiency virus and
hepatitis panel were also negative. Magnetic resonance im-
aging of the brain without contrast showed mild chronic
microvascular changes in both cerebral hemispheres,
mild parenchymal cerebral volume loss, and additional
disproportionate atrophy of the left medial temporal re-
gion. An electroencephalogram showed diffuse slowing
of the background at the theta range with superimposed
theta and delta activity bilaterally without epileptiform
discharges. Intravenous antibiotics were started for sus-
pected sepsis of an unknown source, followed by oral
trimethoprim-sulfamethoxazole, as the patient later de-
veloped suppurative thrombophlebitis. After initiating the
treatment with trimethoprim-sulfamethoxazole, his col-
lected urine sample turned brown color. On further ques-
tioning, his wife reported that the patient intermittently
had skin lesions on his dorsal hands for the last few years
and the patient'’s father also had a similar rash at an older
age. His chronic cutaneous findings and newly develop-
ing acute blistering skin lesions along with acute neuro-
psychiatric symptoms led us to consider the rare causes of
delirium, such as acute porphyria. Additionally, a family
history of similar skin lesions, clinical deterioration, and
brown discoloration of urine after administering porphy-
rinogenic medications highly suggested the diagnosis of
acute porphyria.

According to American Porphyria Foundation, the
first-line screening test is a measurement of urinary
porphobilinogen (PBG) in patients suspected of acute
porphyria. Technical issues are common in sample collec-
tion and storage as each specimen needs to be protected
from light during collection and delivery. Even a negative
screening test with urinary PBG does not exclude the diag-
nosis. In our case, his urine specimen needed to be resent
after two days due to affected samples by exposure to light.

His spot urine PBG was normal (1.9 mg/L; normal
range 0.0-2.0 mg/L). Spot urine delta-aminolevulinic acid
(ALA Delta) was normal. Urine porphyrin fractionation
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revealed elevated coproporphyrin (CP) I (163 pg/L; normal
range 0-15 pg/L) and coproporphyrin (CP) III (778 mi-
crograms per liter; normal range 0-49 pg/L). 24-h stool
porphyrin fractions panel was significant for elevated co-
proporphyrin III: coproporphyrin I (CIII: CI) ratio (2.94;
normal range <1.20).

His porphyrinogenic medications, including pheno-
barbital, valproic acid, trimethoprim-sulfamethoxazole,
and amiodarone, were discontinued according to the
porphyria foundation drug database, and glucose infu-
sions were administered. Amiodarone was switched to
sotalol for the treatment of atrial fibrillation as sotalol is
determined as very likely to be safe for prolonged use by
individuals with acute porphyria, based on consistent ev-
idence provided by the American Porphyria Foundation
drug database. His adjusted medications included sotalol
and apixaban for atrial fibrillation, cyanocobalamin for
vitamin B12 deficiency, and pantoprazole for stress ulcer
prophylaxis. His room was changed with curtains drawn
to protect him from sunlight. Several days later, his acute
psychiatric symptoms were entirely resolved, the patient
did not require restraints anymore, and his skin lesions
improved.

He has not had a urine sample test positive for por-
phobilinogen. However, his urine has shown significantly
elevated levels of coproporphyrin, and stool was positive
for elevated coproporphyrin III: coproporphyrin I ratio,
which supports the diagnosis of HCP. There are several
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reported cases of hereditary coproporphyria with normal
urine PBG levels.

After his recovery, he was discharged and instructed
to avoid sun exposure and porphyrinogenic medications
and wear a wrist bracelet to warn others that the patient
has porphyria. Genetic testing for porphyria was advised,
and outpatient follow-up with a hematologist has been ar-
ranged for administering Hemin prophylaxis or Givosiran
if he has recurring acute attacks. After the discharge, he
had two further episodes, short-lived and treated with IV
Hemin.

3 | DISCUSSION

The porphyrias comprise a set of diseases, each represent-
ing an individual defect in one of the eight enzymes me-
diating the pathway of heme synthesis."' The diseases are
genetically distinct but have in common the overproduc-
tion of heme precursors.' Defects in the four enzymes in
heme biosynthesis (steps 2, 3, 6, and 7; Figure 2) can be
defined as “acute porphyria.”

In all four acute porphyrias, the respective enzyme de-
ficiency predisposes patients to certain triggering factors
that lead to abnormally high accumulations of the neu-
rotoxic porphyrin precursors, ALA and PBG, which can
precipitate an acute neurovisceral attack. These include
certain drugs, stress, fasting, alcohol use, smoking, and

Key Features of Acute Porphyrias
* Psychiatric symptoms

« Central nervous system symptoms
« Tachycardia

« Arrhythmia

+ New-onset hypertension

* Sweating

+ Abdominal pain

« Seizures

+ Photocutaneous lesions

« Dark urine
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FIGURE 2 Pathway of heme biosynthesis. The eight steps of heme synthesis are shown below, and each number represents the enzyme

that catalyzes each step. Defects in steps 2, 3, 6, and 7 cause acute porphyria; step 2 representing ALA dehydratase and its deficiency of ALA

dehydratase deficiency porphyria, step 3 representing porphobilinogen deaminase and its deficiency of acute intermittent porphyria, step
6 representing coproporphyrinogen oxidase and its deficiency of hereditary coproporphyria, and step 7 representing protoporphyrinogen
oxidase and its deficiency of variegate porphyria. This figure is created with BioRender.com
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hormones.>® Acute attacks typically consist of severe ab-
dominal pain, nausea, constipation, palpitations, sweat-
ing, confusion, and other neurological manifestations
such as peripheral neuropathy, seizures, paresis, tachy-
cardia, and hypertension.*® Psychiatric manifestations,
which are present in up to 80% of acute attacks, include
behavior change, agitation, depression, hallucinations, al-
tered mental status, and acute psychosis.’

On examination, the patient may be hypertensive with
tachycardia or have evidence of arrhythmias.” As porphyr-
ias have been associated with autonomic dysfunction, it
was found porphyria may be significantly associated with
atrial fibrillation and atrial flutter.®* Cutaneous manifesta-
tions may be found with certain types of acute porphyrias,
such as VP and hereditary coproporphyria.” The skin le-
sions include bullous-type lesions and erosions occurring
in sun-exposed areas.*’

Initial testing includes spot urine PBG and porphyrins,
and samples should be collected during an acute attack
and protected from light during collection and delivery.’
Once the diagnosis of acute porphyria has been made, the
next step is to identify the type of acute porphyria with
plasma and fecal porphyrin analysis.

Hereditary coproporphyria and variegate porphyria are
due to defects in coproporphyrinogen oxidase and pro-
toporphyrinogen oxidase, respectively, which can cause
both neurovisceral symptoms and skin lesions. They are
inherited as autosomal dominant traits with variable
penetrance. The prevalence of HCP was estimated to be
0.2 per 100,000,'° and the prevalence of VP is reported
to be approximately 1.3 per 100,000."' Fecal porphyrin
levels, coproporphyrin in HCP or protoporphyrin in VP,
are markedly increased.'” Fecal porphyrins in HCP are
predominantly coproporphyrin III, whereas in VP both
coproporphyrin III and protoporphyrin are both approxi-
mately equally increased.'* The fecal coproporphyrin IT1/1
ratio is sensitive for the diagnosis of HCP, even in asymp-
tomatic stages of the disease."

Genetic testing for mutational analysis can be used to
assist in the diagnosis in an individual or to screen fam-
ily members.” However, the failure to find a mutation in
an individual with a diagnostic history of active acute
porphyria does not exclude the diagnosis."* Genetic
counseling must accompany any such testing.4 Patients
should be educated regarding avoidance of these trigger
factors for acute attacks and the inheritable nature of
the disease.

Initial management includes managing the precipi-
tating factors such as medications, caloric deprivation,
and dehydration with discontinuation of porphyrino-
genic medications, glucose infusions, and hydration with
intravenous normal saline. The American Porphyria

Foundation drug database provides information about the
potential of drugs provoking acute porphyria attacks.

Treatment for acute porphyria is IV hemin for
3-14 days, which reverses the increase in delta-
aminolevulinic acid synthase 1 (ALAS1). Givosiran, an
RNA interference therapy, inhibits ALAS1 expression,
and it leads to lower levels of urinary ALA and porpho-
bilinogen, fewer days of hemin use, and better daily
scores for pain than placebo."

This patient was presented with acute psychiatric
symptoms and chronic skin lesions on sun-exposed
areas. He was initially misdiagnosed with schizoaffective
disorder and mistreated with porphyrinogenic medica-
tions, which caused urine discoloration and worsening
clinical condition. The patient later developed new-
onset atrial fibrillation, which is likely secondary to
acute porphyria due to autonomic dysfunction. After
discontinuation of porphyrinogenic medications and
administering glucose infusions, his clinical condition
improved.

It is uncertain whether his normal urine PBG levels are
due to delayed sampling or a variant type of hereditary co-
proporphyria as PBG concentrations subside rapidly after
the onset of an acute attack.

4 | CONCLUSION

Nonspecific symptoms of acute porphyria can mimic
many other diseases and lead to delayed diagnosis or mis-
diagnosis. Healthcare providers should be aware of the
symptoms of acute porphyria in order to prevent poor out-
comes and unnecessary procedures.
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