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SUMMARY
Scurvy is a disease caused by chronic vitamin C 
deficiency. The greater prevalence was found in the 
paediatric population with neurodevelopmental disorders 
such as autism spectrum disorders due to their restricted 
dietary intake. Our case reported a child with autism 
who presented with arthralgia and anaemia. Systemic 
lupus erythematosus was the first diagnostic impression, 
resulting in over investigation and delayed diagnosis 
of vitamin C deficiency. After the child was treated 
with ascorbic acid, the child’s symptoms resolved. This 
case highlighted the importance of developmental and 
nutritional history taking in the paediatric population. 
Furthermore, parents and physicians should be 
concerned about nutritional status, especially in children 
with restrictive dietary intake.

BACKGROUND
Scurvy is a disease resulting from chronic vitamin 
C deficiency. The manifestation of vitamin C defi-
ciency has a wide spectrum of symptoms from early 
minor illnesses, such as loss of appetite and bleeding 
per gums, to the advanced stage of internal organs 
bleeding, and ultimately death if left untreated.1 2 
Vitamin C plays essential roles involved in collagen 
biosynthesis.3 It also acts as an antioxidant, enzy-
matic cofactor and immune system booster.4 5 Owing 
to the inability to convert or synthesise vitamin C in 
the human body, this vitamin is exclusively obtained 
from foods.

Scurvy is rare in healthy typically developmental 
children.6 7 The greater prevalence was found in 
the particular paediatric population with special 
needs such as cerebral palsy and autism spectrum 
disorders (ASD) because of their restricted dietary 
intake.8 Thus, this leads to subsequently unfavour-
able outcomes of certain types of diet restriction. 
However, scurvy is often overlooked and misdiag-
nosed due to its less fatal and low incidence. Here, 
we present a case of children with autism who 
presented with arthralgia and anaemia. The auto-
immune disease such as systemic lupus erythema-
tosus (SLE) was suspected at the first admission. 
Thus, laboratory tests for autoimmune diseases 
were conducted before the diagnosis of vitamin C 
deficiency was made.

CASE PRESENTATION
An 11-year-old girl had a problem of joint pain and 
limping gait for 1 week. She had pain at her right 
ankle, which added to develop the pain at the other 
side of the ankle 2 days later. Her mother noticed 
that her daughter was pale and looked fatigued. 
There were bruises on her legs. The mother said 

the symptoms of joint pain, pallor and fatigue were 
progressive during 1 week, ultimately causing her 
daughter to refuse to walk. One day before the 
admission, she started to throw up, limited food 
intake due to loss of appetite, and presented with 
myalgia. At this time, she had pain of the fingers 
and hands. Her mother gave her analgesia and 
blood tonic. She denied a history of fever, diar-
rhoea, rash or oral ulcer.

Her mother denied a history of recent illnesses in 
her daughter and current medicine intake. She also 
rejected a history of trauma and injury. The girl was 
generally healthy except for her previous admis-
sion to another provincial hospital last year. At that 
time, she had similar symptoms of joint pain, pallor 
and fatigue. Her mother did not recall the definite 
diagnosis but reported that her daughter received 
a blood transfusion and some medications. The 
child was born full-term and delivered by elective 
caesarean section with normal Apgar scores. Her 
birth weight was 3800 g. There were no complica-
tions at birth. She was the only child in the family. 
Her parents divorced several years ago. She and her 
mother relocated for work last year. There was no 
family history of autoimmune diseases, haemato-
logic diseases or malignancies.

On physical examination, the child was crying, 
screaming and refusing to cooperate with the exam-
ination and peripheral intravenous cannulation. 
She was orientated only to time and person. She 
had pale conjunctivae and anicteric sclerae. Lymph 
nodes could not be palpated. Heart and lung sounds 
were within normal limits. There was mild tender-
ness at the periumbilical abdomen without guarding 
or palpable liver and spleen. All joints were thor-
oughly examined with mild swelling, tenderness 
and warmth around both knees and ankles, and 
left wrist. No swelling, tenderness and warmth of 
the fingers were noted. There were no oral ulcers 
and skin rash, except for a bruise on her left leg. A 
complete neurological examination was conducted 
and found within normal limits. Growth parame-
ters were within the normal range for her age and 
sex.

The first diagnostic impression was SLE with 
alteration of consciousness, her symptoms were 
possible a lupus psychosis. The laboratory investiga-
tions involving such disease and paediatric neurol-
ogist consultation promptly proceeded. During 
admission, the doctor noticed that the patient had 
abnormal behaviours and tone of voice and speech. 
This time she was orientated to time, place and 
person. She could answer questions correctly but 
sometimes repeated sentences right after the doctor 
asked. Since then, the developmental history was 
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reviewed and found that she had below-average performance 
than her peers. Although she could study and pass the grades, she 
rarely got along well with her friends. Her aggressive behaviours 
were often precipitated by fear and anxiety. She began walking 
at 1 year of age and began talking 2 years later. When she was 
a toddler, she had repetitive and restrictive behaviours such 
as playing with the same toys and listening to the same songs 
repeatedly. She was hypersensitive to every hard and rough-
textured food. Thus, she would eat only ground food or rice 
porridge and ultra-high temperature processing (UHT) milk, six 
boxes per day. She had limited preferences for some fruits and 
vegetables. ASD with avoidant/restrictive food intake disorder 
(ARFID) and vitamin C deficiency were new possible diagnoses. 
The complete physical examination was repeated and evidence 
supporting scurvy was found, for example, swollen and bleeding 
per gums and perifollicular haemorrhage (figure 1).

INVESTIGATIONS
The laboratory results for autoimmune diseases were unremark-
able. The antinuclear antibody was negative. C3 and C4 comple-
ments were not low levels. The anti-double stranded DNA 
antibody was <10 IU/mL. Serum lactate dehydrogenase was 
368 U/L and total creatine kinase was 104 U/L. To confirm scurvy 
diagnosis, the vitamin C level was revealed a level of <0.1 mg/dL 
(reference range 0.2–4.0 mg/dL). In addition, the radiographic 
evaluation of long bones showed the signs that were compatible 
with scurvy (figure 2).

The anaemia laboratory investigations, prior to blood trans-
fusion, reported low haemoglobin (Hb) and haematocrit (Hct) 
levels (Hb 58 g/L (reference range: 120–160 g/L) and Hct 18.1% 

(reference range: 36.0%–48.0%)). Direct and indirect antiglob-
ulin tests were negative. Red blood cell indices, peripheral blood 
smear and iron studies indicated iron deficiency anaemia as low 
mean corpuscular volume (69.1 fL); high red cell distribution 
width (17.2%); low serum iron (18 µg/dL) and low transferrin 
saturation (8.45%).

For ASD, the doctor who was in charge of the ward consulted 
the developmental-behavioural paediatrician. The diagnosis 
of ASD and ARFID were made by meeting the Diagnostic and 
Statistical Manual of Mental Disorders (DSM-V) criteria.

DIFFERENTIAL DIAGNOSIS
Apart from the joint pain, complaining of pain in extremities 
raised concern of myositis at the first presentation because the 
children may have difficulties localising pain precisely. In this 
case, we were concerned about viral myositis. However, the 
combination of lack of prodrome symptoms, disease progres-
sion and no elevation of muscle enzymes could exclude the viral 
myositis.

Juvenile dermatomyositis is another suspicious autoimmune 
disease, but it was ruled out by the absence of typical rash, 
muscle weakness and increase of muscle enzymes.

Despite the absence of hepatosplenomegaly and blast cells 
on peripheral blood smear, progressive anaemia and bone pain 
still lead to consideration of acute leukaemia with leukaemic 
arthritis. This patient did not have highly suggestive evidence of 
leukaemia, such as bicytopenia or pancytopenia and significant 
increase of lactate dehydrogenase. Nevertheless, we could not 
explicitly rule out acute leukaemia until we received confirma-
tion of vitamin C deficiency.

Finally, we excluded SLE because it did not meet the criteria 
for SLE. The vitamin C deficiency was a definite diagnosis from 
the characteristic clinical pictures, history of insufficient vitamin 
C intake, radiographic findings and confirmed low serum 
vitamin C level.

TREATMENT
The patient was treated with vitamin C supplementation as a 
recommendation of 500 mg/day. Vitamin C 250 mg two times 
per day was prescribed for at least 2 weeks or until the symptoms 
resolved.

For iron deficiency anaemia, the patient was given a red blood 
cell transfusion because of her significant anaemic symptoms. An 
iron supplement was also provided to the patient at discharge.

Furthermore, the doctor advised the patient’s mother to limit 
milk consumption not to exceed >3 cups per day and set regu-
larly scheduled meals and snack times. The patient was also 
scheduled to consult an occupational therapist to help desensi-
tise some specific types of food that the patient was hypersen-
sitive to.

OUTCOME AND FOLLOW-UP
The symptoms of swollen inflamed gums and perifollicular 
haemorrhage were resolved after vitamin C supplementation. At 
3-month follow-up, she could eat a variety of foods and textures. 
Moreover, she was sent to school for children with special needs.

DISCUSSION
We report the case of a child with autism who presented with 
arthralgia and anaemia. The autoimmune disease such as SLE 
was the first suspected disease, resulting in over investigation 
and delayed diagnosis of vitamin C deficiency.

Figure 1  Characteristic signs of vitamin C deficiency. (A) Swollen 
inflamed gums. (B) Perifollicular haemorrhage.

Figure 2  Radiographic features of scurvy. Radiograph of the knees 
shows thickened zone of provisional calcification (white line of Fränkel; 
white arrows) and subjacent prominent lucent zone (Trümmerfeld 
zone) in the metaphyses of femurs and tibiae (open arrows). Note: 
metaphyseal spurs (Pelkan spurs; arrowheads) and peripheral lucent 
cleft near the provisional zone of calcification of fibulae (corner sign; 
black arrows).
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Vitamin C deficiency was missed in this case for several 
reasons. First, the delayed developmental history was concealed. 
Certainly, the known underlying neurodevelopmental disorder 
such as autism could help the physician’s vigilance regarding the 
potential nutritional deficiency at an early visit due to the hint 
of their food restriction. In children with autism, it is common 
to have feeding problems. They are usually highly restricted to 
some particular foods, and also have hypersensitivity to some 
textured foods, as seen in some case reports and series.9–13 Most 
cases were children approximately aged 6–14 years, which was 
consistent with this case. The possible explanation was the 
children with autism would have surveillance for nutrition in 
the regular visits at the early period of ASD diagnosis. As they 
get older, they might rarely adhere to the scheduled visits and 
follow the doctor’s suggestions. In contrast to children with 
neurodevelopmental disorders, the typically developmental 
children with vitamin C deficiency often present symptoms at 
younger ages.14–16 Those typically developmental children who 
had scurvy potentially related to either having organic diseases 
such as allergies to specific foods or living in poor environments 
such as low socioeconomic status and extremely permissive 
parenting.17 18

Second, the physician was diverged to autoimmune disease 
due to the female sex and age at the onset of presentation usually 
found in childhood-onset SLE.19 The symptoms of symmet-
rical polyarthralgia affecting large and small joints, fatigue 
and anaemia in this patient are the most common presenting 
complaints of children with SLE. Bizarre behaviours accompa-
nied by alteration of consciousness on the first day of admission 
misled the physician to think of the neuropsychiatric complica-
tions of SLE that may occur in the early years of disease.20

To the best of our knowledge, this case was the first 
reported vitamin C deficiency mimicking SLE in children. 
One similar adult case of vitamin C deficiency presented 
with joint pain and purpuric vasculitic rash misdiagnosed 
as active SLE was previously reported.21 However, there are 
evidences of clinical symptom mimicry between vitamin C 
deficiency and other diseases. A 9-year-old boy refused to 
walk. The examination revealed swelling and warmth of 
the knee joint and purulent discharge per gums. Due to the 
initial diagnosis of osteomyelitis, he was given antibiotics 
and aspirated fluid collection. Until restrictive diet history 
was revealed, the doctor stopped antibiotics and treated 
him with vitamin C supplement.7 The similar scenarios were 
reported in children and young adult with vitamin c defi-
ciency, but confusing with juvenile idiopathic arthritis and 
reactive arthritis.22 23

The lessons learnt in this case were we conducted costly 
unnecessary investigations, unrelated treatments and 
delayed diagnosis. Scurvy should be a differential diagnosis 
of musculoskeletal complaints and petechial/purpuric skin 
manifestations. This case report emphasised the importance 
of developmental and nutritional history taking in the paedi-
atric population. In addition, parents and physicians taking 
care of such children should be aware of nutritional status, 
especially in children with restrictive dietary intake.
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Patient’s perspective

At first, I was afraid that my daughter might have some severe 
illnesses because of her progressive symptoms. When the doctor 
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Learning points

►► Scurvy should be considered in a case presenting with 
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►► Developmental and dietary history should be reviewed in 
all paediatric patients, although they have normal growth 
parameters.
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selective intake that usually presents in children with autism. 
Hence, the physician should assess the dietary intake and 
nutritional status of such patients.
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