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Clinical, Biochemical Characteristics and Hospital Outcome of
Acute Intermittent Porphyria Patients: A Descriptive Study from
North India
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Introduction: Acute intermittent porphyria (AIP) is an inherited metabolic disease characterized by disordered heme biosynthesis. There is
no recent study reported from India. Materials and Methods: It was a retrospective, observational study. Clinical records of patients of AIP
with acute porphyric attacks admitted from April 2008 to December 2016 were analyzed. Results: Fifteen AIP patients constituted of eight
females and seven males were analyzed. Mean age at presentation was 34.33 + 15.86 years. Thirteen patients (86.67%) had acute flaccid
paralysis (AFP). All of them had peripheral neuropathy. These patients concomitantly had abdominal pain, seizure, encephalopathy, autonomic
hyperactivity, history of passage of dark urine, and electrolyte abnormality (hyponatremia) in various combinations. Abdominal pain was
the presenting symptom in 11 (73.33%) patients. Seven (46.67%) patients had seizure episodes. Five patients (33.33%) had hyponatremia at
presentation. Significantly higher percentage of them had seizure at presentation or during hospital stay (P = 0.007). These patients also had
evidence of autonomic hyperactivity in the form of higher pulse rate, systolic and diastolic blood pressure at presentation. They had prolonged
duration of hospital stay as well (P = 0.016). Eleven patients had partial recovery and rest four patients (26.67%) had in-hospital mortality.
Conclusion: Patients had severe neurological involvement manifesting mainly as AFP and seizure episodes. We recommend screening for AIP
in patients presenting with features of AFP along with any combination of clinical/laboratory manifestations such as abdominal pain, seizure,
encephalopathy, autonomic hyperactivity, passage of dark urine, and hyponatremia. Electrolyte abnormality in the form of hyponatremia was
an important severity marker.
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encountered porphyria. It is inherited in autosomal dominant
pattern with variable penetrance. Therefore, genetic mutation
frequencies for AIP is higher than the prevalence of clinically
overt cases.[% Various studies report that 90% of individuals
with putative genetic mutation for AIP or VP are clinically
latent.l"? Studies report wide variability in prevalence also.
In a European 3-year prospective study, the prevalence of
clinically overt AIP was 5.4 cases per million.[” There is no
large-scale epidemiological study undertaken on this disease

INTRODUCTION

Porphyrias, inherited metabolic disorders secondary to enzyme
defects in the pathway for heme biosynthesis, are associated
with the generation of excess of porphyrin intermediates or
their precursors.!'! Depending on the major site of expression
of the underlying enzyme deficiency, these disorders are
divided into hepatic and erythropoietic forms. However, from
a general physician’s point of view, it is more appropriate
to classify the porphyrias into acute and nonacute forms,

thereby emphasizing the presence or absence of potentially Address for correspondence: Dr. Susheel Kumar,

life-threatening acute porphyric attacks. There are four
types of porphyrias in which acute attacks can occur: acute
intermittent porphyria (AIP), hereditary coproporphyria,
variegate porphyria (VP), and aminolevulinic acid (ALA)
dehydratase deficiency porphyria.t'! AIP is the most frequently
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from India though small case series have been reported mainly
from the parts of Northwestern India. These patients present
with varied symptomatology. As clinical symptoms observed
during an acute porphyric attack involve multiple systems,
these patients may report to number of doctors, including
physicians, gastroenterologists, surgeons, gynecologists, and
neurologists. Abdominal pain is the most common presenting
clinical feature. Vomiting, autonomic instability, convulsions,
and weakness of limbs are other clinical manifestations noted
in these patients.[') Symptom complex is so variable and
misleading that this condition is often misdiagnosed. A high
index of suspicion is required for accurate diagnosis and
management. There is no recent study reported from the Indian
subcontinent describing clinical profile and hospital course of
acute porphyric attack requiring hospital care in these patients.
We thus decided to undertake this descriptive study to report
the demographic, clinical, biochemical features and hospital
course of AIP patients with acute attacks.

MaTteriALs AND METHODS

This retrospective, observational study was undertaken at
Postgraduate Institute of Medical Education and Research,
Chandigarh, a tertiary care referral hospital in Northern India.
This institute caters to health needs of people of Chandigarh,
Punjab, Himachal Pradesh, Haryana, Uttar Pradesh, Rajasthan,
Uttarakhand, and Jammu - Kashmir. Around 82,014 patients
were admitted while 89,550 patients attended emergency
services of this tertiary care hospital in the year 2015-2016.

Clinical records of patients of AIP with acute porphyric
attacks admitted from April 2008 to December 2016 were
reviewed. We recorded all relevant patients’ details in a
predesigned proforma. The medical record library uses the
International Statistical Classification of Diseases and Related
Health Problems-10 system for classification of diseases.
A unique code number is assigned to each disease. We
retrieved medical records of AIP patients using the specific
code number assigned to this disease entity and recorded
data of AIP patients presenting with acute attacks. AIP was
diagnosed on the basis of typical clinical history, suggestive
of acute neurovisceral attacks including pain abdomen,
dysautonomia, neuropsychiatric manifestations, and urine
porphobilinogen (PBG) positivity.['"*! Various parameters
recorded were sociodemographic profile and clinical variables
at the time of admission including any past history of acute
attacks, potential precipitating factors, clinical symptoms,
and physical findings. Laboratory data included serum
electrolytes, renal function and liver function test. Watson—
Schwartz test was employed for urine PBG detection. Reports
of imaging modalities including ultrasonography (USG),
contrast-enhanced computed tomography, and magnetic
resonance imaging (MRI) of relevant organs if done were
noted. Hospital course of each patient was recorded specifically
documenting type of treatment offered, complications
developed, and finally hospital outcome.

Statistical analysis

Statistical analysis was performed using the statistical software
SPSS version 19.0 (SPSS Inc., Chicago, IL, USA). Descriptive
data were expressed using mean (standard deviation) and
median (interquartile range [IQR]). We divided the study
cohort into groups based on gender, presence/absence of
abdominal pain, and finally presence/absence of hyponatremia
at presentation. Differences between means of continuous
variables were compared using the unpaired Student’s #-test
and that of categorical variables with the Fisher’s exact test.
Level of significance was expressed as P value. P < 0.05 was
considered statistically significant.

ResuLts

This was a retrospective, observational study undertaken in
a large tertiary care hospital at North India. We analyzed the
case records of 15 AIP patients. Study cohort constituted of
eight female and seven male patients. Mean age at presentation
was 34.33 + 15.86 years (range = 15-61 years). A history of
precipitating factors could be elicited in six patients. A history
of intake of potentially porphyrinogenic medications was noted
in three patients. Infection was the precipitating factor in other
three patients. Four patients had a past history of acute attacks.

Abdominal pain was noted as the presenting symptom in 11
(73.33%) patients. Diffuse, poorly localized abdominal pain
was most common, seen in eight patients. Other gastrointestinal
manifestations in the form of vomiting were noticed in seven
patients, and three patients had constipation. Seven (46.67%)
patients had seizure episodes either at presentation or during
hospital stay. All except one had generalized tonic—clonic
seizure. One patient had past history of seizure as well. They
were managed with levetiracetam (five), gabapentin (four),
and benzodiazepines (three). Fourteen (93.30%) patients had
history of motor weakness. Thirteen patients (86.67%) had
acute flaccid paralysis (AFP). All of them had documented
peripheral neuropathy. One patient had weakness secondary
to osmotic demyelination syndrome. These patients
concomitantly had abdominal pain, seizure, encephalopathy,
autonomic hyperactivity, history of passage of dark urine, and
electrolyte abnormality (especially hyponatremia) in various
combinations. Screening for urinary PBG was prompted
in these patients by concurrent presence of these clinical
features and laboratory abnormality. Nine patients (60%)
had respiratory muscle weakness. Sensory symptoms in the
form of paresthesia were seen in six (40%) patients. Five
patients (33.33%) had passage of dark-colored urine. Vital
parameters at presentation essentially revealed tachycardia
and higher blood pressure, suggesting sympathetic nervous
system hyperactivity. Further details of sociodemographic and
clinical variables including vital parameters at presentation
are elaborated in Table 1. Mean total leukocyte count and
erythrocyte sedimentation rate were higher at presentation.
Hyponatremia was noted in five patients. Two patients each
had moderate and severe degree of hyponatremia. Further
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details of various hematological and biochemical parameters
at presentation are documented in Table 1.

Among radiology investigations, USG abdomen showed
cholelithiasis in one patient. MRI brain was done in two
patients. It showed T2 flair hyperintensities in caudate
nucleus and globus pallidus in one and showed changes of
pontine/extrapontine myelinolysis in another patient. The
first patient presented with abdominal pain and one episode
of generalized tonic—clonic seizure. There was a history of
progressive weakness of lower and upper limbs as well. Other
patient had complaints of intermittent abdominal pain of
5 months duration. She had two episodes of seizures, followed
by alteration of sensorium. Later, physical examination
showed findings of spastic quadriplegia suggesting osmotic
demyelination syndrome which was corroborated on MRI of
the brain.

Nerve conduction study was undertaken in 13 patients. Ten
patients showed changes suggestive of axonal motor-sensory
polyneuropathy, while three patients showed changes of axonal
and demyelinating polyneuropathy. Urine for PBG was done
in all patients on three consecutive days and was positive in all
of them. Three patients also underwent PBG/ALA quantitation
in urine sample which showed raised levels. Median duration
of hospital stay was 15 days (IQR = 11-34 days). Eleven
patients had partial recovery and rest four (26.67%) had
in-hospital mortality. Among those 11 survivors, seven
patients with abdominal pain had complete resolution of
pain with administration of high-dose dextrose and opioid
analgesics. Three patients with seizure showed subsidence
of further episodes. Ten patients had motor weakness. Out
of them, six patients showed partial improvement in motor
symptoms, while in remaining four, motor weakness did not
progress further. All of 11 patients had shown improvement
in autonomic reactivity.

We did univariate analysis after dividing the study cohort
into various subgroups based on gender, presence/absence of
abdominal pain, and finally presence/absence of hyponatremia
at presentation. There was no difference among various
sociodemographic and clinical parameters between male
and female patients. Four patients in the index study did not
have abdominal pain at presentation. Patients with atypical
presentation in the form of absent abdominal pain were
older ([43.67 +£20.95 vs. 26.68 + 12.25 years]; P=0.016) and
had significantly prolonged hospital stay ([60.33 + 37.83 vs.
16.57 + 17.59 days]; P = 0.011). Five patients in the index
study had hyponatremia at presentation. Significantly higher
percentage of patients had seizures at presentation or during
hospital stay in hyponatremic group (5/5 [100.00%] vs.
2/10 [20.00%]; P = 0.007). These patients had evidence
of autonomic hyperactivity in the form of significantly
higher pulse rate ([108 £ 13.64 vs. 92 + 14.05/min];
P =0.012), systolic blood pressure ([148.44 + 35.31 vs.
102 + 15.17 mmHg]; P = 0.006) and diastolic blood
pressure ([92.22+22.24 vs. 77.18 £ 12.19 mmHg]; P=0.034)

at presentation. These patients also had prolonged duration
of hospital stay ([41.11 + 37.80 vs. 18.89 + 23.01 days];
P=0.016). Detailed comparison of various clinical, laboratory
variables, length of hospital stay, and in-hospital mortality
among these subgroups has been provided in Tables 2 and 3.
We had previously reported 13 patients of AIP with acute
attacks admitted from January 1996 to March 2008 from our
tertiary care center.l®! We pooled the data of these 28 patients.
Six patients, four in index and two in past study, did not have
abdominal pain at presentation. Nine patients, five in index

Table 1: Details of demographic data, clinical, laboratory
parameters at baseline and hospital outcome of 15 acute
intermittent porphyria patients

Characteristics n (%)
Age, (Years; Mean+SD) 34.33£15.86
Age of onset of disease, (years; median 28 (18-47)
[interquartile range])
Sex, female 8(53.33)
Past history of acute attacks 4(26.67)
Precipitating factor
Unknown 9 (60)
Drugs 3(20)
Infection 3 (20)
Clinical features
Muscle weakness 14 (93.33)
Pain abdomen 11 (73.33)
Respiratory paralysis 9 (60.00)
Bulbar weakness 8(53.33)
Vomiting 7 (46.67)
Seizure 7 (46.67)
Altered sensorium 3(20)
Respiratory rate/min 20.18+3.06
Pulse rate/min 100.62+16.56
Systolic Blood Pressure (mmHg) 150.43+16.44
Diastolic Blood Pressure (mmHg) 78.62+14.10
Glasgow Coma Scale 13.36+4.22
Laboratory parameters ([First day], [Mean+SD])
Hemoglobin (g/dl) 11.24+2.42
Total leukocyte count (per puL) 10835.71+4545.26
Platelet (per cubic millimeter) 272000£101000
Erythrocyte sedimentation rate (mm/hr) 26.50+11.82
Serum sodium (mEq/L) 132.56+7.27
Serum potassium (mEq/L) 4.14+0.55
Serum urea (mg/dL) 49.86+37.62
Serum creatinine (mg/dL) 0.80+0.52
Total protein (g/dL) 6.59+0.80
Serum albumin (g/dL) 3.38+0.89
Serum glutamic oxaloacetic transaminase (U/L) 77.22+60.33
Serum glutamic pyruvic transaminase (U/L) 57.44+21.09
Billirubin, total (mg/dL) 0.58+0.25
Nerve conduction velocity findings
Axonal sensory-motor polyneuropathy 10
Axonal demyelinating polyneuropathy 3
Duration of hospital stay, days (Mean+SD) 34.33+£27.95
In hospitalmortality 4(26.67)
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Table 2: Comparison of various clinical, laboratory variables, length of hospital stay and in-hospital mortality among 15
acute intermittent porphyria patients with or without pain abdomen

Variable Patients with pain abdomen (n=11) Patients with no pain abdomen (n=4) P
Age, (Years; Mean+SD) 26.68+12.25 43.67+20.95 0.016
Sex, n (%) 0.400
Male 5(45.45) 2 (50.00)
Female 6 (54.54) 2 (50.00)
Clinical features, n (%)
Seizures 5(45.45) 2 (50.00) 1.000
Motor weakness 10 (90.91) 4 (100.00) 1.000
Pulse rate/min 101.33+19.57 99.33+£8.41 0.826
Systolic blood pressure (mmHg) 148.80+16.49 154.57+17.99 0.579
Diastolic blood pressure (mmHg) 79.11+16.22 77.50£9.57 0.859
Respiratory rate/min 20.13£2.75 20.33+4.51 0.926
Glasgow Coma Scale 12.70+4.90 15.00+0.00 0.085
Laboratory parameters (First day, Mean+SD)
Hemoglobin (g/dL) 11.1842.49 11.4742.63 0.865
Total leukocyte count (per puL) 12727.27+4813.75 10925.67+6255.33 0.562
Erythrocyte sedimentation rate (mm/hr) 27.73+13.51 43.75+6.97 0.053
Serum sodium (mEq/L) 134.71+6.68 125.7542.83 0.095
Serum potassium (mEq/L) 4.11£0.57 4.23+0.58 0.744
Serum urea (mg/dL) 35.67+17.61 99.50+58.68 0.094
Serum creatinine (mg/dL) 0.64+0.23 1.36+0.67 0.080
Total protein (g/dL) 6.69+0.78 6.24+0.36 0.525
Serum albumin (g/dL) 3.65+0.79 2.40+0.42 0.074
Serum glutamic oxaloacetic transaminase (U/L) 60.43+£24.73 136.25+41.21 0.123
Serum glutamic pyruvic transaminase (U/L) 56.86+23.03 59.50+19.09 0.885
Billirubin, Total (mg/dL) 0.63+0.26 0.40+0.14 0.290
Patients with hyponatremia, n (%) 3(27.27) 2 (50.00) 0.407
Duration of hospital stay, days (Mean+SD) 16.57+17.59 60.33+37.83 0.011
Hospital mortality, n (%) 3(27.27) 1 (25.00) 1.000

and four in past study, had hyponatremia at presentation.
Univariate analysis after dividing the study cohort into various
subgroups based on sex, presence/absence of abdominal pain,
and presence/absence of hyponatremia yielded similar results
as noted above.

Discussion

This was a retrospective, observational study involving 15
AIP patients presenting during acute porphyric attack and
admitted in a tertiary care referral center in North India. We
found that acute attacks in majority occurred after puberty.
There was preponderance of female patients. Patients had
severe neurological involvement manifesting as AFP and
seizure episodes. Patients with absent abdominal pain
were older and also had prolonged hospital stay. Those
with hyponatremia at presentation had more severe clinical
manifestations.

AIP is characterized by acute neurovisceral attacks, which
may be recurrent in some patients. These attacks most
commonly occur between the ages of 15 and 45 years and are
rare before puberty."*! Attacks in the index study in majority
occurred after puberty. Females predominated our study group.

Previous studies have also reported porphyric attacks to be
4-5 times more common in females. Sex hormones especially
progesterone is a potent inducer of 5-ALA synthase (ALAS),
the rate-limiting enzyme in heme biosynthetic pathway.!%
Other potential precipitating factors include drugs, infection,
starvation, stress, alcohol, and surgery.!'* In our study, drugs
and infections were major triggering factors.

Abdominal pain was one of the common presenting symptoms
in the index study. This finding is in consonance with various
other studies reported in literature.!'! The pathophysiologic
basis for abdominal pain has been postulated to be autonomic
hyperactivity, leading to vasospasm and resultant intestinal
ischemia. Intestinal dysmotility secondary to dysautonomia
might also contribute to abdominal pain.[''! Atypical
presentation in the form of absence of abdominal pain initially
was noted in four of our patients. Absence or disappearance
of abdominal pain in patients, especially with evolving
neurological manifestation in the past, had been reported.['>4
Clinicians should be aware of this fact. In the index study,
these patients with atypical presentation had motor weakness
of limbs and seizure. Two of them had reported passage
of dark urine. They also had physical signs suggesting
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Table 3. Comparison of various clinical, laboratory variables, length of hospital stay and in-hospital mortality among 15
acute intermittent porphyria patients with or without hyponatremia at presentation

Variables Hyponatremia (n=>5) Nohyponatremia (n=10) P
Age, (years; Mean=SD) 25.00+12.71 39.16+15.72 0.094
Sex, n (%) 0.604
Male 3 (60.00) 4 (40.00)
Female 2 (40.00) 6 (60.00)
Clinical features, n (%)
Pain abdomen 3 (60.00) 8 (80.00) 0.407
Seizures 5(100.00) 2 (20.00) 0.007
Motor weakness 5(100.00) 9 (90.00) 0.667
Pulse rate/min 108+13.64 92+14.05 0.012
Systolic blood pressure (mmHg) 148.44+35.31 102+15.17 0.006
Diastolic blood pressure (mmHg) 92.22+22.24 77.18+12.19 0.034
Respiratory rate/min 19.44+3.17 18.40+2.29 0.340
Glasgow Coma Scale 12.67+4.00 13.72£3.75 0.272
Laboratory parameters (first day, mean+SD)
Hemoglobing/dl) 10.48+1.37 11.67+2.83 0.401
Total leukocyte count (per pL) 12560.67+3552.89 12090.67+£5844.36 0.523
Erythrocyte sedimentation rate (mm/hr) 29.20+10.43 33.10+15.52 0.623
Pottassium (mEq/L) 3.924+0.59 4.26+0.52 0.293
Serum urea (mg/dL) 60.89+58.64 37.18+16.06 0.512
Serum creatinine (mg/dL) 0.96+0.63 0.61+£0.29 0.347
Total protein (g/dL) 6.25+0.21 7.02+1.10 0.162
Serum albumin (g/dL) 3.08+0.74 3.74+1.02 0.294
Serum glutamic oxaloacetic transaminase (U/L) 89.40+77.58 62.00+33.53 0.535
Serum glutamic pyruvic transaminase (U/L) 60.20+£14.48 54.31+£29.63 0.691
Billirubin, Total (mg/dL) 0.64+0.21 0.53+0.33 0.114
Duration of hospital stay, days (mean+SD) 41.11£37.80 18.89+23.01 0.016
Hospital mortality, n (%) 2 (40.00) 2 (20.00) 0.407

autonomic hyperactivity and laboratory abnormality in the
form of hyponatremia. These symptoms/signs complex
and laboratory abnormality prompted us to consider AIP
as a diagnostic possibility. These patients were older and
had prolonged hospital stay. Due to its rarity and relatively
nonspecific initial clinical manifestations, AIP patients are
likely to be diagnosed late in the course of their disease
process. Presentation with minimal or absent abdominal
pain results in further delay in the definitive diagnosis. In the
index study, these patients were diagnosed late when they
had developed florid neurological complications resulting in
prolonged hospital stay.

Neurological manifestations dominated the clinical presentation
in the index study. Fourteen patients had motor weakness and
seven patients had seizure episodes. In a descriptive study from
Finland, patients with acute porphyric attacks from 1967 to 1989
were analyzed. Twenty-one (18%) of them had motor weakness
concomitantly.'! Eight patients (57%) developed peripheral
neuropathy in an observational study reported from South
Africa. Two patients presented in acute quadriparesis while
remaining had mild weakness of the extremities manifesting
as wrist-drop and foot-drop.l' In another study, 55 (38%) out
of 143 AIP patients had one or more acute porphyric attacks.
Motor weakness was documented in 13 patients before diagnosis

of AIP. A variety of endogenous and exogenous precipitating
factors contributed to paresis in this study.l® In our study,
predominantly, exogenous factors were associated with motor
weakness. In a retrospective observational study, clinical
characteristics of 13 patients of AIP were analyzed. Presentation
in the form of acute quadriparesis/plegia was reported in seven
patients (53.8%) patients. Peripheral neuropathy was noted in
five of them.® In a prospective, observational study reported
from North India, 133 consecutive adult patients presenting
with weakness of duration <4 weeks over 12 months period
were analyzed. Neuroparalytic snake envenomation (51.9%)
was the most common etiology. AIP as cause of AFP was noted
in 4.5% patients.!'” In a descriptive observational study, among
108 patients presenting with features of acute polyneuropathy
or encephalopathy associated with pain and/or dysautonomia,
porphyrin metabolites were screened. AIP was diagnosed in
12 patients.!" We also as a routine screen for AIP in every patient
presenting with features of AFP along with any combination
of symptoms in the form of encephalopathy/seizures/
dysautonomia and pain involving abdomen/back/muscles
with electrolyte abnormality in the form of hyponatremia. We
therefore recommend that in patients with these constellations
of symptoms/signs/laboratory abnormality, urine screening for
PBG/ALA should be undertaken.
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Seizures are reported to occur in 3%—20% of patients of
AIP."#Y1 In a descriptive study reported from Sweden, out of
268 patients of AIP queried, 10 (3.7%) had reported seizures.
Seizure prevalence was 2.2% in all those with known AIP and
5.1% in all those with manifest AIP.l"! In our study, six patients
had seizure as one of clinical manifestation during present
acute attack. In a study from the Indian subcontinent, four out
of six patients had gastrointestinal symptoms and seizures at
the time of presentation.?” A descriptive observational study
from South Africa reported seizures in five AIP attacks.!'
Clinical, biochemical, and genetic features of ninety AIP
patients were reported in an observational study from the USA.
Seizure was noted in 9% of patients.?!’ Twelve AIP patients
were analyzed in a retrospective study. Out of nine patients
with central nervous system involvement, seizures were
reported in four patients.??) Management of seizure episodes is
especially challenging in AIP patients. Many of conventional
antiepileptic medications are potentially porphyrinogenic and
thus contraindicated. Inadvertent use of them has been reported
to precipitate severe acute porphyric attacks manifesting
as AFP. Anti-epileptic medications documented to be safe
during porphyric attacks are benzodiazepine, gabapentin,
and levetiracetam.>! For uncontrolled status epilepticus,
propofol infusion has been reported to be safe.l®!

The pathophysiologic basis of CNS and peripheral nervous
system involvement in AIP is not entirely clear. Heme-containing
proteins are required for many life-sustaining functions such
as oxygen transport, electron transport, and cytochrome
P450 system.P! Deficient heme production thus results in
disruption in axonal transport resulting in axonal degeneration.
Decreased enzyme activity also leads to excess production of
ALA and PBG which are potentially neurotoxic agents. There
are structural similarities between ALA and gamma-amino
butyric acid (GABA), resulting in ALA interfering and
interacting with GABA receptors. This may be responsible
for occurrence of seizures during acute porphyric attacks.
Deficient heme production results in lower mitochondrial
cytochrome levels and impairs ATP production in neurons.
5-Hydroxytryptophan and serotonin in the nervous system
are produced in excess secondary to heme deficiency.!-627-2%
It might contribute to some of psychiatric symptoms as well
as peripheral neuropathies. Axonal form of neuropathy is the
predominant porphyric neuropathy. Our study also showed
axonal neuropathy on electrodiagnostic study in 13 patients
with motor weakness.

Electrolyte abnormality in the form of hyponatremia has been
described in patients with acute attacks.!'® In the index study,
five patients had hyponatremia at presentation. We found
patients with hyponatremia at presentation were younger. These
patients had more severe presentation indicating it as a severity
marker of primary disease process. Various mechanisms have
been postulated for this electrolyte abnormality. Dehydration,
syndrome of inappropriate antidiuretic hormone, and primary
tubular defect with salt wasting are predominant among

them.!""%!3] High dose of dextrose can contribute as well. In
the index study, this is not the case as we documented the
sodium levels at presentation. Hift and Meissner reported
hyponatremia in one-third of the total 112 attacks in
25 patients (15 with AIP and 10 with VP).l'¥! In this study as
well, hyponatremic patients had more severe attacks. In another
study, Morales Ortega et al. reported hyponatremia in 53% of
the acute attacks.*”)

Comprehensive approach to management of acute attacks
essentially includes relief of symptoms including visceral
pain, vomiting, sympathetic overactivity, and any electrolyte
abnormality. It is imperative to discontinue all potentially
porphyrinogenic medications. The aim of treatment is to reduce
the activity of ALAS 1 (hepatic). Heme arginate is the definitive
medication and very effective if given early in disease course.
Recommended dose is 3—5 mg hematin/kg bodyweight once
daily for 3—5 days. Patient also should receive at least 300 g/day
of carbohydrate daily.['* In our study, all patients received high
dose dextrose; however, as heme arginate is not available, it
could not be given to any patient. Potentially harmful drugs
were discontinued in all patients as well.

Four patients (26.67%) died during the index admission. In
studies by Morales Ortega et al. and De Siervi et al., 15% of
patients died during the acute attack.®-% In a study by Hift and
Meissner, three patients died during acute attack.!'®!

There are many reasons behind severe neurological presentation
in our study. Ours was a highly selected cohort of patients with
severe symptoms presenting in a tertiary care referral hospital.
The symptom complex of this disorder is also so variable
and misleading that this condition is often misdiagnosed.
Importantly, lack of awareness among physicians leads to
delay in diagnosis and initiation of appropriate treatment,
resulting in the development of multiple complications. Use
of potentially porphyrinogenic drugs during acute attacks
because of aforementioned reasons may have led to worsening
of symptoms. Other important cause is unavailability of the
specific therapy; heme arginate most of the time in this part of
world and also due to prohibitive cost is out of reach of most
of people if it is imported.

CoNcLusION

Gastrointestinal and neurological manifestations predominated
our study cohort. Patients had severe neurological involvement
manifesting as motor weakness and seizure episodes.
We recommend screening for AIP in patients presenting
with features of AFP along with any combination of
clinical/laboratory manifestations such as abdominal pain,
seizure, encephalopathy, autonomic hyperactivity, history of
passage of dark urine, and hyponatremia. Patients with absent
abdominal pain were older and also had prolonged hospital
stay. Those with hyponatremia at presentation had more severe
clinical manifestations, indicating it as a severity marker of
underlying primary disease process.
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