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	 Objective:	 Rare disease
	 Background:	 Scurvy secondary to deficiency of vitamin C is a rare condition in children. The polymorphism of clinical signs 

and symptoms makes scurvy diagnosis a challenge for the pediatrician.
	 Case Report:	 A 3-year-old girl came to our observation because she refused to walk and to stand, she showed petechiae, 

follicular hyperkeratosis on the limbs, and bleeding gums. After a physical exam, laboratory tests, and X-ray 
examinations, we suspected scurvy disease and started treatment with vitamin C. During the hospitalization, 
some relationship difficulties of the little girl emerged such as absence of eye contact, smiling and laughter 
without reason, solitary play activities, poor interaction with strangers, non-communicative language, and ges-
tural stereotypes. Therefore, we suspected an autism spectrum disorder, which is often associated with vita-
mins intake deficiency secondary to food selectivity. After the administration of vitamins, there was a clinical 
improvement. Due to the suspicion of autism spectrum disorder, the neuropsychiatric team started neuro-psy-
chomotor and speech therapy.

	 Conclusions:	 This case shows that although the incidence of scurvy has been greatly reduced in Western Europe, this pa-
thology can still manifest itself, especially in vulnerable children, and its prompt diagnosis and therapy are im-
portant considering the excellent response to treatment.
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Background

Scurvy secondary to vitamin C deficiency is a rare condition 
in pediatric patients. The polymorphism of clinical signs and 
symptoms makes scurvy difficult to detect. The role of vita-
mins in humans is essential. Above all, vitamin C is necessary 
for collagen synthesis, promoting the hydroxylation of excess 
proline and lysine in the procollagen, stabilizing the triple he-
lix of collagen. Unlike most mammals, primates do not have 
enzyme systems to convert glucose into ascorbic acid or vita-
min C, which must therefore be obtained by diet (especially 
fresh fruits and vegetables). In addition, its intake promotes 
the intestinal absorption of iron. It is also involved in tetrahy-
drofolic acid formation, neurotransmitters synthesis, and pros-
taglandins metabolism [1]. Several case reports describe chil-
dren affected by scurvy in association with iron overload with 
medical conditions such as drepanocytic anemia and thalas-
semia or bone marrow transplantation (excess iron deposits, 
in fact, accelerate ascorbic acid catabolism) [2]. Vitamin C in-
take depends on food preparation, as oxidation can destroy 
active vitamin C [3]. Although scurvy is currently considered 
rare in Western countries, it can still be diagnosed in the el-
derly, patients with mental retardation and psychiatric disor-
ders, or in patients who follow a selective diet [4]. Furthermore, 
scurvy continues to be diagnosed in children with medical or 
developmental diseases with restricted diets. Diagnosis can 
be challenging given the supposed rarity of the disease and 
nonspecific symptoms, including gingival disease, arthralgia, 
and petechiae.

In infancy, vitamin C deficiency is diagnosed exclusively in chil-
dren fed plant-based formula, in children with oral aversion, 
autism, restricted diets, and cerebral palsy.

Scurvy can present with purpuric rash, nonspecific limp, or 
bone pain in children with a restricted diet secondary to de-
velopmental delay. These children, in fact, choose to consume 
only a few foods and reject all others, with a ritual and a ste-
reotyped approach to taste, consistency, colors, and smell of 
selected foods.

In patients with these conditions and in children with a restrict-
ed diet secondary to a refusal to eat solid food and/or fresh 
fruits and vegetables, accurate nutritional counseling and diet 
prescriptions are mandatory to avoid scurvy. In fact, the diag-
nosis of scurvy is often complex and requires an accurate dif-
ferential diagnosis, excluding rheumatologic, neurologic, he-
matologic, and neoplastic diseases. The differential diagnosis 
approach requires several hematological evaluations and im-
aging by echography, traditional radiography, magnetic reso-
nance, and computed tomography, with a significant increase 
in costs and in discomfort for the patients and their families. 
These conditions, in fact, require a nutritional approach after 

diagnosis of the disease, obtaining an improvement in the 
global assessment of the patients’ care [3-5].

In this report, we describe a case of scurvy in a 3-year-old girl, 
associated with autism spectrum disorder that was diagnosed 
only during hospitalization. In fact, it is widely reported in the 
literature that 46%-89% of children with autism spectrum 
disorder manifest food selectivity, preferring carbohydrates, 
snacks, and processed foods, and rejecting fruits and vege-
tables. Subsequently, a micro- and macro-nutrients deficit re-
sults months later and becomes apparent only when symp-
toms arise [4]. In addition, the objective of this case report 
is to show that an early diagnosis is very important because 
scurvy can be treated with an integration of vitamin C and a 
varied diet, avoiding the development of complications such 
as bleeding, arthralgia, and delayed growth. Scurvy and other 
vitamin or micronutrient deficiencies are a possible manifes-
tation of malnutrition in the First World, and the risk of mal-
nutrition is high in children with autism spectrum disorder, in-
volving several metabolic and enzymatic pathways.

Autism spectrum disorder, when it is present, needs neuropsy-
chiatric care to promote social interaction and interests and 
the development of communicative language improving the 
quality of life beginning in childhood.

Signs of autism spectrum disorder are a lack in social-commu-
nication abilities, low interest in play and inadequate interac-
tion with caregivers, unsatisfactory age-related activities and 
sensory behaviors, and communication deficits.

However, medical complications allow a diagnosis in some chil-
dren with a mild phenotype, and guide the diagnosis starting 
from an organic feature, with an unexpected link with autis-
tic spectrum disorder.

Case Report

We describe the clinical case of a 3-year-old girl born at 37.5 
weeks. Her weight at birth was 2340 g (8th percentile) and 
length was 47 cm (28th percentile).

She was taken to the Emergency Department because, in the 
previous 2 weeks, she had difficulties walking (caused by 
lower-limb pain), mild bleeding gums, petechiae, and follicu-
lar hyperkeratosis on the upper and lower limbs. Therefore, 
the admission to the pediatric emergency area was required 
for diagnosis and adequate treatment. A careful anamnesis 
showed that she did not have a varied diet, but cow’s milk 
and biscuits were her favorite foods. However, the little girl 
did not manifest gastrointestinal symptoms such as abdom-
inal pain, gastro-esophageal reflux, stypsis, vomiting, and/or 
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diarrhea. Furthermore, she had a good appetite, even if asso-
ciated with selective feeding, limited to liquids or semi-liquid 
nutriments. In addition, the mother had not administered vi-
tamin supplements to her in the previous year.

For the lower-limb pain, she was treated with ibuprofen at 
home, without benefit. At the physical examination, she had 
a forced position with lower limbs flexed to 90 degrees with 
abduction of the lower right limb, and any attempt to relax 
the joints made her cry. The presence of muscular hypotrophy 
in the lower limbs was associated with important function-
al impotence. Her general condition was very compromised. 

Overall, she appeared pale and suffering. At the admission to 
the pediatric ward, her weight was 12 kg (9th percentile), her 
length was 95 cm (35th percentile), and her body mass index 
was 13.3 kg/m2 (0.2 percentile, indicating a condition of un-
derweight). The presence of rachitic rosary at the level of cos-
tochondral junctions and a severe psychomotor delay were ev-
ident. Therefore, during the hospitalization, laboratory tests, 
X-rays, abdominal echography, and extensive neuropsychiat-
ric and psychological consultations were performed. In partic-
ular, laboratory tests showed mild microcytic anemia (hemo-
globin: 11.6 g/dl, mean corpuscular volume 74.2 fl, red blood 
cells: 4 620 000/mmc), an increase of white blood cells (white 
blood cells: 8500/mmc (neutrophil percentage: 56%; lympho-
cyte percentage: 33.9%), and slightly high inflammatory indi-
ces (C-reactive protein 1.41 mg/dl). Liver function, kidney func-
tion, urine test, osteocalcin, electrolytes, and uric acid levels 
were within normal ranges.

The X-ray of the chest, performed to show rachitic rosary at the 
level of costochondral junctions, demonstrated the presence of 

Figure 1. Radiogram of the lower left limb.

Figure 2. Radiogram of the lower right limb.

Liuzzo Scorpo M. et al: 
Scurvy in an autistic child
© Am J Case Rep, 2021; 22: e930583

e930583-3 Indexed in:  [PMC]  [PubMed]  [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



bilateral pulmonary opacification; in fact, for this reason and 
due to the mild increase of white blood cells and C-reactive 
protein, she was started on antibiotic therapy.

The X-ray of the lower limbs was performed because she had 
pain on movement and a severe functional limitation of the 
lower limbs. Hence, a modest reduction in the calcium content, 
more marked in the epiphysis, with the presence of some radi-
opaque streak, were documented. A separation of the epiph-
yses, a transverse metaphyseal band of reduced bone densi-
ty, and marginal irregularities of the metaphyses with parcel 
fractures were also present (Figures 1, 2). An ultrasound of the 
lower limbs was required to perform further diagnostic investi-
gations, which excluded the presence of bilateral joint effusion.

During the hospitalization, she showed absence of eye con-
tact, smiled and laughed without reason, had solitary play 
activities, poor interaction with strangers, non-communica-
tive language characterized by repetitive and incomprehen-
sible sounds, and stereotyped gestures; these features could 
be compatible with an autism spectrum disorder, which is of-
ten associated with a selective nutrition. Therefore, the se-
vere malnutrition, mild bleeding gums, petechiae and follicu-
lar hyperkeratosis on the upper and lower limbs, the exclusive 
use of milk and biscuits, the presence of radiological findings 
of scurvy, the suspension of vitamin supplements in the last 
year, and the features of autism spectrum disorder led to sus-
picion of vitamin deficiency. Therefore, vitamin C, D, B12, and 
folates were administered. In fact, vitamin levels were lower 
than the normal range, in particular vitamin D, folate, and vi-
tamin C, but the level of vitamin B12 was in the normal range 
(Table 1). We also assessed immunological markers for celi-
ac disease like deamidated antigliadin antibodies (AGA) and 

anti-transglutaminase antibodies, IgA, IgG, fecal occult blood, 
Helicobacter pylori, and fecal calprotectin, which were all nor-
mal. In addition, abdominal echography excluded phlogistic 
bowel wall thickening, excluding a gastrointestinal disorder 
likely to cause malabsorption of vitamin C, which, if present, 
would complicate her clinical course.

For the vitamin deficiencies, oral administration of ascorbic 
acid (vitamin C) and vitamin D3 were started at the dosage 
of 100 mg×3/day and 1.000 UI/day, respectively. After the ad-
ministration of the first cycle of vitamins and folate, an im-
provement of the general symptoms was observed, with re-
duction of bleeding gums, disappearance of musculoskeletal 
pain, muscle relaxation, and gradual recovery of leg motility. 
One week after starting treatment, the vitamin levels were in 
the normal range (Table 1). Gradual food reintroduction was 
started with the nutritionist counseling. Finally, after a mul-
tidisciplinary evaluation by a team composed of a psychol-
ogist, a physiotherapist, a neuropsychiatrist, and a speech 
therapist, neuro-psychomotor and speech therapy were start-
ed to promote social integration and language development 
of the little girl.

Discussion

Our patient had hypovitaminosis (particularly vitamin C defi-
ciency) derived from a limited diet, secondary to rejection of 
foods and disorders of the relational sphere. This condition 
allowed us to suspect an important neuro-psychomotor dis-
ease that had not yet been identified and that had a signif-
icant social and economic impact [2]. This led to the suspi-
cion of autism spectrum disorder, thanks to the observation 

Normal value At the admission At the discharge from the hospital

Ca (n.v.: 8-10 mg/dl) 10.4 10.5

Mg (n.v.: 1.50-2.30 mg/dl) 1.98 2.18

P (n.v.: 2.5-4.5 mg/dl) 4.1 4.2

Alkaline phosphatase (n.v.: 156-369 U/L) 116 218

PTH (n.v.: 15-65 pg/ml) 1.35 13.03

Vitamin D (n.v.: 30-80 ng/ml) 4 30

Vitamin C (n.v.: 4-15 mg/l) Under the limit of quantification 13.6

Vitamin B12 (n.v.: 197-771 ng/L) 900

Folate (n.v.: 3-17 ng/ml) 1.99 4

Hb (n.v.: 12-18 g/dl) 10.9 13.6

Deamidated gliadin antibodies (IgA, IgG) (n.v.: <7 U/ml) 6 4

Antibodies to tissue transglutaminase (n.v.: <4.0 U/mL) 1 1.4

Fecal calprotectin (n.v.: <50) 35 40

Table 1. Biochemical parameters of the child at admission and at discharge.
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of the attitude of the little girl during hospitalization and the 
food selectivity that, as previously reported, is often associat-
ed with these disorders. Autism spectrum disorder is a neu-
rodevelopmental disease characterized by deficits in social 
interaction and communication, and repetitive, stereotyped 
behavioral patterns [5]. It is widely reported in the literature 
that 46-89% of children with autism spectrum disorders have 
diet selectivity, avoiding fruits and vegetables that are rich of 
vitamin C and minerals. Therefore, a restrictive diet for a long 
time may lead to health risks in growing children due to mi-
cro- and macro-nutrients deficiency [4,5].

In the literature, hypovitaminosis C has also been reported in 
children fed exclusively with pasteurization milk derivatives 
that denature ascorbic acid. Breast milk, on the other hand, 
contains an adequate amount of it [3].

The collagen alterations resulting from vitamin C deficiency 
explain the manifestations of scurvy: the main symptoms are 
stomatological deformations and tooth loss, vascular fragility 
that causes bleeding and bruising, and bone alterations and 
skin alterations related to poor keratin quality. The initial man-
ifestations are nonspecific: irritability, lack of appetite, and fe-
ver. However, skin manifestations including petechiae, bruis-
ing, perifollicular hemorrhaging, gingivitis, hyperkeratosis and 
altered healing of wounds start later [4]. The main systemic 
signs are asthenia, weight loss, inappetence, and anxiety [4,6]; 
anemia is often mainly due to concomitant iron and folic acid 
deficiency [6]. In this case, the child showed mild microcyt-
ic anemia, but ferritin and transferrin levels were in the nor-
mal range. Musculoskeletal manifestations are found in 80% 
of such patients; symptoms are late and consist of swelling 
and joint pain, myalgia, muscle hypotrophy, and fractures. In 
childhood, musculoskeletal manifestations are frequent, in-
cluding arthritis, myalgia, hemarthrosis, muscle hemorrhaging, 
and subperiosteal hematomas. The lower limbs and especial-
ly the knees are mainly affected [4,6]. The clinical characteris-
tics of vitamin C deficiency may overlap with some systemic 
diseases that mimic rheumatological, infectious, or hemato-
logical disorders such as rheumatic fever, juvenile idiopathic 
arthritis, osteomyelitis, meningococcal sepsis, vasculitis, and 
leukemia [3,4,7].

The daily requirement of vitamin C in children varies greatly 
with age. In adults, it is 40 mg/day. Demand increases in fe-
verish diseases and diarrhea. Prolonged cooking of the food 
denatures and alters its intake [8].

In our case the suspicion of vitamin deficiency was placed ac-
cording to the general conditions, the poor growth of the child, 
and symptoms such as bleeding gums, functional impotence 
of the lower limbs, and the petechiae on the upper and lower 
limbs. Other important elements for the diagnosis were the 

anamnestic data of low intake of vitamin C with the predom-
inantly dairy-based diet and the X-ray of the lower limbs that 
allowed us to confirm our clinical suspicion by showing the 
typical radiographic signs of scurvy.

In fact, the literature has reported some specific radiologi-
cal marks of vitamin C deficiency such as the “Fraenkel sign” 
(metaphysical calcification zone), the “Wimberger sign” (cal-
cification around the epiphysis), the “Pelkan sign” (enlarge-
ment of metaphyses with protruding angles), the scurvy line 
(a shine adjacent to the metaphysical sclerotic line), and the 
separation of epiphyses and osteopenia [9,10]. Plasma levels 
of vitamin C <QL confirmed the diagnosis.

Normal levels of AGA, anti-transglutaminase antibodies, IgA, 
IgG, fecal occult blood, Helicobacter pylori, fecal calprotectin, 
and normal bowel wall thickness excluded gastrointestinal dis-
eases as the cause of vitamin C deficiency.

Treatment in children consists of oral administration of ascor-
bic acid (100 mg) 3 times a day for 1 week, followed by 100 
mg once a day until symptomatic resolution [4]. Once vitamin 
C deficiency has been treated, prevention and correction of un-
derlying conditions are required to prevent recurrence [5,6,11].

Conclusions

In conclusion, our case shows that although the incidence of 
scurvy is significantly reduced in Western countries, the dis-
ease can still manifest and the early diagnosis is crucial, con-
sidering the excellent response to treatment.

Children with psychiatric disorders such as autism and an-
orexia and patients with gastrointestinal diseases with vom-
iting and/or malabsorption are at high risk of vitamin defi-
ciency. Vitamin C deficiency is a possible consequence of low 
fresh fruit and vegetable intake and scurvy is a rare and seri-
ous complication [5].

In addition, we highlight the importance of a varied diet, es-
pecially in childhood, to ensure adequate growth and develop-
ment. In this case report, vitamin C deficiency due to food se-
lectivity and psychomotor delay were red flags that led to the 
diagnosis of an autism spectrum disorder. In this context, we 
want to reiterate the role of the family pediatrician, who must 
be able to identify the signs and symptoms of scurvy and to 
direct families to a specialist who can make a diagnosis for an 
early treatment and careful clinical and instrumental follow-up.

However, the real prevention consists in food education and 
an adequate nutritional intake for these patients in global 
health support. In fact, taking care of patients needs to utilize 
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the appropriate resources, especially in complex diseases, who 
need a multi-specialistic approach [12].

Emergency pediatricians should broaden their differential di-
agnoses to nutritional deficiencies such as scurvy [13] in the 
evaluation of pediatric patients with limp, and include appro-
priate assessments in the differential diagnosis.

The goal of prevention in the field of autism spectrum disor-
der consists of early diagnosis leading to a timely educational 
program. This approach permits an improved long-term prog-
nosis and allows the early detection of comorbidities that are 
sometimes found in children with autism. Significant progress 
has been made in this field; however, the pediatrician has an 
important role in starting the correct and timely diagnostic 
procedures in collaboration with child neuropsychiatrists [14].

Conflicts of Interest

None.

Declaration of Figures Authenticity

All figures submitted have been created by the authors who 
confirm that the images are original with no duplication and 
have not been previously published in whole or in part.

References:

	 1.	 Camarena V, Wang G. The epigenetic role of vitamin C in health and dis-
ease. Cell Mol LifeSci. 2016;73(8):1645-58

	 2.	Melina J, Saavedra MD. Scurvy due to restrictive diet in a child with autism 
spectrum disorder. Case report. Arch Argent Pediatr. 2018;116(5):e684-87

	 3.	Bendicho S, Espachs A, Arántegui J, Martín O. Effect of high intensity 
pulsed electric fields and heat treatments on vitamins of milk. J Dairy Res. 
2002;69(1):113-23

	 4.	Burhop J, Gibson J, de Boer J, Heydarian C. Do you C what I C: Emergency 
Department evaluation and diagnosis of pediatric scurvy in an autistic child 
with a restricted diet. Pediatr Emerg Car. 2020;36(1):e1-e3

	 5.	 Ma NS, Thompson C, Weston S. Brief report: Scurvy as a manifestation of food 
selectivity in children with autism. J Autism Dev Disord. 2016;46(4):1464-70

	 6.	Alqanatish JT, Alqahtani F, Alsewairi WM, Al-kenaizan S. Childhood scurvy: 
An unusual cause of refusal to walk in a child. Pediatr Rheumatol Online J. 
2015;13:23

	 7.	 Jacobsen A, DeNiro K. Rash and arthralgias in a teenager with autism. JAMA 
Pediatr. 2017;171:89-90

	 8.	Mayor S. Sixty seconds on scurvy. BMJ. 2016;355:i65400

	 9.	 Ceglie G, Macchiarulo G, Marchili MR, et al. Scurvy: Still a threat in the well-
fed first world? Arch Dis Child. 2019;104(4):381-83

	10.	 Pan T, Hennrikus EF, Hennrikus WL. Modern day scurvy in pediatric ortho-
paedics: A forgotten illness. J Pediatr Orthop. 2021;41(3):e279-84

	11.	 Luckow C, Thomas AA. Scurvy in a pediatric patient with autism and limp: 
A case report. J Emerg Med; 2021;60(3):e53-56

	12.	Kothari P, Tate A, Adewumi A, et al. The risk for scurvy in children with neu-
rodevelopmental disorders. Spec Care Dentist. 2020;40(3):251-59

	13.	 Ceglie G, Macchiarulo G, Marchili MR, et al. Scurvy: Still a threat in the well-
fed first world? Arch Dis Child. 2019;104(4):381-83

	14.	 Posar A, Visconti P. Is it autism? Some suggestions for pediatricians. Turk 
Pediatri Ars. 2020;55(3):229-35

Liuzzo Scorpo M. et al: 
Scurvy in an autistic child

© Am J Case Rep, 2021; 22: e930583

e930583-6 Indexed in:  [PMC]  [PubMed]  [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)


