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Abstract
Vitamin C deficiency, one of the oldest-known nutritional disorders, is now uncommon in high-income
countries. Recently, however, there has been an increase in cases of vitamin C deficiency, also known as
scurvy. We report three adult patients with histories of homelessness, food insecurity, and poor nutrition,
making them particularly vulnerable to restrictive diets and at increased risk for scurvy. After proper
diagnosis and treatment, favorable outcomes can be rapidly obtained. This case series emphasizes the
importance of keeping a broad differential diagnosis and inquiring about nutritional history in patients
presenting with purpura, gingival bleeding, and body hair changes.
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Introduction
Once a severe health problem decimated explorers of the 15th and 16th centuries, hypovitaminosis C,
colloquially known as scurvy, is now uncommon in high-income countries [1]. However, there has been an
unexpected increase in the incidences of hypovitaminosis C in recent years. Vitamin C (ascorbic acid) plays
a vital role in human physiology; it is involved in collagen synthesis, iron absorption, antioxidant processes,
and other biochemical pathways. Vitamin C deficiency results in defective collagen synthesis, causing blood
vessel fragility and the critical findings of petechiae, ecchymosis, bleeding gums, and hemarthrosis [2,3]. We
can obtain vitamin C through fresh fruit and vegetables in our diet, and inadequate fruit or vegetable intake
can lead to vitamin C deficiency and, subsequently, scurvy [2]. We present three adult cases of scurvy that
occurred within the past year. In one of these cases, many evaluations with laboratory testing and imaging
were made before the dermatologic consult.

Case Presentation
Case 1
A 35-year-old man with a history of homelessness for the past several years with minimal access to food
presented to the emergency department (ED) with diffuse body pains and lower extremity purpura. On
admission, he was severely malnourished (body mass index 13.29kg/m²) with generalized muscle wasting.
Examination of the bilateral lower extremities showed purpura in a perifollicular distribution (Figure 1A).
Laboratory results showed normocytic anemia (Hemoglobin 9.8g/dL), normal platelet count and coagulation
studies, and absence of cryoglobulins. Plasma ascorbic acid concentration was low at 0.1 mg/dL [4]. Within 2
weeks of initiating 1000mg oral daily vitamin C supplementation, the patient's vitamin C concentration
normalized, and the lower extremity purpura resolved.
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FIGURE 1: A) patient 1 with non-blanching perifollicular purpura on
bilateral lower extremities. B) patient 2 with folliculocentric
hyperkeratotic petechial papules and scattered corkscrew hairs

Case 2

A 30-year-old man presented to the ED with a bilateral lower extremity rash that began 1 month prior. The
rash started with numerous small red bumps on the lower legs that spread to the thighs. Two weeks later,
the patient noticed a rash on his bilateral forearms. He reported lower back pain, right knee pain, and
bruising around the time of the rash presentation, with painful bleeding gums and easy bruising more
recently. He reported that his diet included limited fruits and vegetables. X-rays of the lumbar spine and
right knee showed no abnormalities. The appearance of the rash was unchanged after completing a 2-week
course of doxycycline and prednisone prescribed at the ED. The patient was subsequently seen by
dermatology and noted to have scattered non-blanching folliculocentric hyperkeratotic red papules and
scattered "corkscrew" hairs (Figure 1B). A skin biopsy of his right lower leg showed a hyperkeratotic stratum
corneum with perifollicular and peribulbar extravasation of erythrocytes, and a scant nonspecific superficial
perivascular mononuclear infiltrate (Figures 2A, 2B). His ascorbic acid concentration (<0.1 mg/dL) and
hemoglobin (8.0 g/dL) were low. He was promptly started on 1000 mg of oral vitamin C supplementation
daily but was lost to follow-up.

FIGURE 2: Punch biopsy showing stratum corneum hyperkeratosis with
perifollicular erythrocyte extravasation and a scant superficial
perivascular mononuclear infiltrate (40x)

Case 3
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A 52-year-old woman presented to the dermatology clinic for evaluation of bilateral lower extremity
purpura, joint pain, decreased mobility, and skin fragility on the upper arms. The patient indicated that her
diet had been limited due to dental pain. Prior rheumatology and infectious workup were largely
unremarkable. The dermatologic exam showed non-blanching folliculocentric petechial lesions of both legs
up to thighs and purpuric macules that coalesced into erythema on both feet (Figure 3A). A biopsy of her left
lower leg revealed pigmented purpura without evidence of vasculitis or eosinophilic fasciitis. Laboratory
testing showed mild normocytic anemia (11.4g/dL), normal platelet count and coagulation studies, and the
absence of cryoglobulins. A deficient serum ascorbic acid concentration was noted (<0.1mg/dL). The patient
was treated with 1000mg of oral vitamin C supplementation daily. At a follow-up visit 2 months later, her
serum ascorbic acid level was normal. Her lower extremity findings resolved (Figure 3B), and she reported
improving her joint pain and mobility.

FIGURE 3: A) patient 3 at initial presentation with non-blanching
folliculocentric hyperkeratotic petechial papules on bilateral lower
extremities and B) with the resolution of cutaneous findings after 2
months of vitamin C supplementation

Discussion
Scurvy is one of the oldest-known nutritional disorders. It became a severe problem in the 15th century,
causing significant morbidity and mortality among explorers on long sea trips with limited access to vitamin
C-rich foods, such as citrus fruit or vegetables [1,5]. The prevalence of vitamin C deficiency in the United
States is 7.1% [6]. Populations at risk include low incomes, food insecurity, poor nutrition, alcohol use
disorder, gastrointestinal disorders and malabsorption, and eating disorders [5]. Studies estimate that
among people with low incomes, there is a 40% prevalence of vitamin C deficiency [7]. Our patients'
histories of homelessness, food insecurity, and poor nutrition made them particularly vulnerable to having
restrictive diets and to a heightened risk for scurvy. In one case, the primary team treating the patient did
not consider the diagnosis of scurvy, and extensive evaluations were performed before a dermatology
consultation was made.

Signs and symptoms of scurvy usually develop after 1-3 months of insufficient vitamin C. Vitamin C plays an
integral role in several biochemical pathways, such as collagen biosynthesis and iron absorption [3]. Mature
collagen is composed of three polypeptide molecules that form a triple helix. Vitamin C is needed as a
cofactor in the hydroxylation of lysine and proline residues on the polypeptides to allow for the formation of
the triple helix structure [8]. If this reaction does not occur, the polypeptides are unstable and unable to form
rigid, triple helices. This collagen abnormality leads to blood vessel fragility and poor wound healing [3].
Defective collagen synthesis and poor iron absorption are responsible for scurvy's many clinical signs and
symptoms, such as easy bruising, petechiae, bleeding gums, myalgia, anemia, hemarthrosis, perifollicular
hemorrhages, and corkscrew hairs [9,10]. Extracutaneous hemorrhage may also occur in muscles, bones,
eyes, heart, and the nervous system [11-14], resulting in hematomas, subperiosteal bleeding, fractures due to
osteopenia, loosening and subsequent loss of teeth, conjunctival varicosities, retrobulbar hemorrhages,
hemopericardium, cardiac tamponade, and neuropathy due to hemorrhage into nerve sheaths [12,15-17].
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Given that vitamin C and folate are often found in the same foods and that vitamin C also promotes iron
absorption, patients who are deficient in vitamin C are often iron and folate-deficient [18]. Anemia is seen in
75% of patients with scurvy, making it the most common laboratory finding in scurvy [2,17]. All three of our
patients were anemic. Anemia in scurvy may be due to hemorrhage into tissues, hemolysis, or coexisting
iron and folate deficiencies [18].

The diagnosis of scurvy can be confirmed by plasma or serum ascorbic acid level testing [12]. Ascorbic acid
levels less than 0.2mg/dL (10 μmol/L) are consistent with severe deficiency [4]. Skin biopsies are often done
to aid in diagnosis. Biopsy specimens of skin lesions often demonstrate follicular hyperkeratosis,
perifollicular hemorrhage, a proliferation of blood vessels, and coiled hair follicles [12]. The diagnosis of
scurvy is frequently delayed or overlooked because of its rarity and can lead to unnecessary exhaustive
workups [5]. The differential diagnosis can be broad, encompassing other causes of hemorrhage, purpura,
and joint effusion. This includes coagulation disorders, vasculitis, idiopathic thrombocytopenic purpura,
rheumatoid arthritis, and septic arthritis [2].

Although its complications can be severe, the treatment of scurvy is simple and safe with daily
supplementation of 300-1000mg of vitamin C [2] with a resolution of symptoms within days to weeks of the
start of treatment [2,12]. The patients in this case series did not exhibit any side effects with the 1000mg
dose.

Conclusions
Despite being considered a disease of the past, scurvy still occurs in the modern era and can be quickly and
safely treated. We present 3 cases of scurvy seen within 11 months at a single academic center, emphasizing
the importance of keeping a broad differential diagnosis. These cases remind clinicians to inquire about
nutritional history in patients presenting with purpura, gingival bleeding, and body hair changes, mainly if
they belong to an at-risk population.
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relationships or activities that could appear to have influenced the submitted work.
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