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Abstract 

Porphyrias are a cluster of inherited metabolic diseases. Acute intermittent porphyria (AIP) is inherited autosomal 
dominantly that presents with multi-systemic symptoms and acute repetitive attacks in any age of lifespan. Spinal 
muscular atrophy (SMA) is a motor neuron disease that is autosomal recessively inherited and seen with a relatively 
higher incidence in Turkey. In this case report, we discuss a 27-year-old male with gait problems and fatigue. Here, we 
report a familial heterozygous mutation in hydroxymethylbilane synthase (HMBS) gene together with homozygous 
deletion in the survival motor neuron 1 (SMN1) gene in a Turkish patient.
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Porphyrias are a group of metabolic diseases due to 
mutations causing different enzyme defects and resulting 
in the accumulation of metabolic intermediates causing 
gastrointestinal, skin, and neurological manifestations 
[1]. There are eight types of porphyria associated with 
each enzyme on the heme biosynthesis pathway.

Acute intermittent porphyria (AIP) is the most com-
monly encountered form of hepatic porphyria caused 
by the deficiency of the hydroxymethylbilane synthase 
(HMBS) enzyme. As the disease is inherited autosomal 
dominantly, heterozygote patients may experience acute 
attacks when exacerbating factors are introduced, despite 
most remaining symptom-free [2].

Spinal muscular atrophy (SMA) is an autosomal 
recessively inherited disease that occurs as a result of 
degeneration in lower motor neurons with a high child-
hood incidence of 1/6000 live births in Turkey. SMA 
disease arises from homozygous mutations of survival 
motor neuron (SMN) which present as two similar cop-
ies: SMN1 gene deletions constitute most of the cases 
whereas mutations in the SMN2 gene are not known to 
cause spinal muscle atrophy [3]. Type 3 SMA (Kugelberg-
Welander) is a milder form of the disease with childhood 
or adolescent onset; thus, milder limitations than SMA1 
or SMA2 are observed in the gait of patients [4]. Here, 
we present a phenomenal case of a 27-year-old man who 
harbours mutations in both HMBS and SMN1 genes.

Case report
A now 27-year-old man has first attended the paediatrics 
department with sudden falls and a tendency to tiptoe-
walk starting at the age of 4. He is a 4 pack-year smoker 
and does not consume alcohol at present. He has no 
known prescribed medications. He has no other known 
comorbid diseases and has not undergone any proce-
dures other than two muscle biopsies.
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He was born term, vaginally without complica-
tions and his independent walking age was 11 months. 
An otherwise completely healthy 4-year-old boy sought 
information from the paediatric neurology department 
with complaints of fatigue and weakness in all extremi-
ties, predominantly on the lower extremities. His serum 
creatine kinase (CK) level ranged between 178 and 
869 (N: 39–308, IU/L) throughout the years. Initially 
diagnosed at the age of 4 with myopathy, diagnosis 
of SMA was only possible after having EMG at age 5 
which showed slowly progressive anterior horn disease. 
Homozygous deletion in the exons 7–8 of the SMN1 
gene, with 4 copies of SMN2, confirmed the SMA type 
3 diagnosis. At age 27, he still is ambulatory with dif-
ficulty in walking and limited walking distance but has a 
full-time home-based profession. Although he does not 
need a wheelchair for daily chores, he usually needs it 
for long distances. In the last year, his weakness wors-
ened even more, especially prominent on his left side. 
On his final neurological examination, cranial area and 
neck muscles were normal, axial muscles were mod-
erately weak, and muscle strength in extremities was 
around 4/5 Medical Research Council (MRC) in the 
upper and 2–3/5 MRC in the lower proximal muscles. 
Bilateral but more prominent left, Achilles contracture 
was observed. The right calf was hypertrophic. Deep 
tendon reflexes were absent. Superficial and deep sen-
sory examinations were normal.

His family history is negative for parental consan-
guinity or SMA but consists of three cousins suffer-
ing from AIP. We started following mentioned cousins 

in our institute after one of the cousins experienced 
an acute attack. Due to having porphyria in cousins, a 
family pedigree was crafted (Fig. 1) and urine porpho-
bilinogen test and genetic analysis were requested from 
the family members to detect porphyria. Our patient’s 
genetic result revealed a heterozygous mutation in 
the HMBS gene, c913.2A > G (IVS13-2A > G) suggest-
ing AIP. Similarly, his mother who migrated from the 
Balkans also had heterozygous mutations in HMBS, 
hemochromatosis (HFE), and 5-aminolevulinate syn-
thase 2 (ALAS-2) genes. Both family members tested 
negative for urine porphobilinogen. Furthermore, 
in our patient’s lab results over the years, ALT (NR: 
0–40U/L) and AST (NR: 0–38U/L) levels were within 
normal range except for a 2-U/L increase in ALT in 
2015 of 52U/L (NR: 0–50 U/L). Additionally in 2015, 
the patient’s direct bilirubin was found slightly elevated 
as 0.25  mg/dL (NR: 0–0.20  mg/dL), while in 2014, his 
direct bilirubin level was observed at 0.40 mg/dL (NR: 
0–0.2 mg/dL). In his lab results in 2013, 2015, and 2016, 
decreased creatinine levels of 0.40, 0.41, and 0.38  mg/
dL (NR: 0.70–1.30  mg/dL) were noted respectively. 
Contributing to these results, a urine myoglobin level 
of 85 ng/mL (NR: 16–76 ng/mL) was observed in 2011.

Upon questioning, our patient did not claim any 
porphyria-suggesting symptoms such as constipation, 
abdominal pain, skin lesions, and abnormal urine col-
our. His mother affirmed she had unbearable abdomi-
nal pain during menstruation once that she attributed 
to menstrual cramps. Besides, she also denied any por-
phyria-like symptoms.

Fig. 1 Family pedigree of the patient illustrating the HMBS gene status
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Discussion
AIP is a rare disease with a prevalence of 1 to 8 per 
100,000 in European countries. Together with SMA, 
the possibility of having both mutated genes in the 
same individual varies between 1 per 75 to 600 million 
making our case a unique report [5].

Both diseases have challenges starting from the 
diagnosis. Porphyria presents with nonspecific symp-
toms making differential diagnosis more challenging, 
although it can easily be diagnosed with urine porpho-
bilinogen. The diagnosis of SMA, especially SMA 3, 
may also  be challenging as the clinical picture is very 
similar to a limb-girdle type myopathy and elevated 
CK levels. Therefore, children with gait problems 
bring dystrophy to mind initially. Diagnosis is insti-
tuted with EMG and genetic analysis. However, screen-
ing tests and genetic analysis have been started to be 
implemented recently [6]. Similarly, in our patient, the 
SMA diagnosis was made 2  years after the myopathy 
diagnosis and genetic analysis for porphyria was only 
requested owing to the family history.

Increased production of 5-aminolaevulinic acid syn-
thase 1 (ALAS-1) enzyme in AIP can lead to impair-
ment in mitochondrial bioenergetic pathways of the 
liver, which can lead to liver damage [7]. Our patient’s 
laboratory results exhibit a normal functioning liver 
in relation to liver function parameters such as ALT 
and AST. However, in 2015, the patient’s ALT and 
direct bilirubin levels were slightly increased. While a 
2-U/L increase in ALT (NR: 0–50 U/L) and a 0.05-mg/
dL increase in direct bilirubin (NR: 0–0.20  mg/dL) do 
not indicate a hepatic involvement of AIP, the labora-
tory values may be linked to a mild hepatic disease or 
hepatic function disruption due to the use of a specific 
drug at the time. On the other hand, increasing the 
level of AST/ALT can be associated with a high level of 
CK enzyme.

Our patient did not present with any porphyria-like 
symptoms so far which might be related to his het-
erozygous mutation [8]. Porphyria-suggesting labora-
tory results such as urine porphobilinogen, ALAS-1, and 
urine protoporphyrin were negative. However, it should 
be emphasized that positivity is only captured during 
attacks. Although our patient has not had an attack of 
porphyria until now, he might encounter an attack in the 
future.

Consanguineous marriages are known to increase the 
risk of autosomal recessive genetic diseases. Our patient 
comes from a family with no known previous SMA 
patients. Upon questioning, we did not find any kinship 
between his parents. We could not screen his grandpar-
ents, however we believe a consanguineous marriage may 
be the initial reason.

It is known that SMA is a progressive disease affecting 
predominantly proximal muscles [9]. In the neurological 
examination performed, predominant proximal weak-
ness and atrophy were detected in our patient. Proximal 
muscular atrophy had also been reported in several cases 
of porphyria without any aberrant symptoms such as 
abdominal pain, mainly due to neurovisceral neuropathy 
[10]. Therefore, this information and given the faster pro-
gression of the disease in the past year, could it be possi-
ble that the existing HMBS mutation acts as a modifier in 
the progression of SMA in our patient? Another explana-
tion is that our patient has slowly progressive SMA and 
has not been exposed to stressors such as porphyrino-
genic drugs to initiate a porphyria attack yet.

Porphyria education is a fundamental element to 
overcome this enigma. Necessary awareness seminars 
amongst physicians explaining the symptoms should 
be executed and they should be briefed about treat-
ment options, that a simple glucose infusion might cease 
attacks. Prevention of the occurrence of attacks by elimi-
nating porphyrinogenic drugs, behavioural adjustments, 
and stress avoidance should be advised to patients. 
Although there were no porphyria-like attacks in our 
case, knowing beforehand that there is a disease that 
can be exacerbated by triggering factors such as smok-
ing might facilitate the diagnostic process in the future if 
there are complaints and can prevent complications.

To our knowledge, this is the first case ever reported 
of an individual possessing mutations for both SMA and 
porphyria. An individual carrying mutated genes for both 
diseases is similar to the odds of two pins colliding in 
mid-air. Further gene analyses are needed in patients that 
are known to suffer from a congenitally inherited disease 
to uncover a possible secondary disease.
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