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Dear Editors,
This report describes a case of cold urticaria with positive results of cold stimulation test (CST) only on the lower legs.
A 16-year-old woman with no family history noticed wheals with itch appearing on the skin exposed to cold, such as wind from a fan and airflow when riding a bicycle 6 months ago. Initially, the lesions appeared mainly on the face and forearms and slightly on the lower legs; however, 3 months ago, they appeared mostly on the lower legs. After the diagnosis of cold urticaria (CU) was made, bilastine (20 mg/day) and syo-seiryu-to, a Chinese herbal medicine, (2.6 g/day) were administered. Wheals repeatedly appeared despite these drugs and the patient was referred to our hospital.
Multiple wheals with itch, which were various-sized and mainly punctate wheals, were observed on the left lower leg at the first visit (Figure 1A). Laboratory data showed an increased level of IgE (1,470 IU/mL; normal, <173 IU/mL), positive anti-SSA/Ro antibodies (titer: 25.6; normal, <10), positive antinuclear antibodies (ANA) (titer: 160; normal, <40), and positive cold agglutinin (CA) (titer: 256; normal, <256), but negative for cryoglobulin and anti-mycoplasma antibodies. Serum levels of IgE (1,470 IU/mL; normal, <173) and IgM (225 mg/dL; normal 35–220) were elevated, but those of IgG (1,508 mg/dL; normal, 870–1700) and IgA (144 mg/dL; normal, 110–510) were within normal ranges. Other blood tests including hemoglobin concentration (13.5 g/dL; normal, 13.7–16.8), C-reactive protein (0.02 mg/dL; normal, <0.3) and the pattern of immunoelectrophoresis and urine tests revealed no abnormalities. As this patient showed neither anemia nor jaundice, autoimmune hemolytic anemia was neglected. After 5 months, the CA titer was reduced to 128, and the ANA titer was 80.
[image: Figure 1]FIGURE 1 | Clinical finding of the left lower leg at the first visit (A). Multiple wheals, mainly punctate wheals, were identified by a circle. The findings of left lower leg in ice cube test for 5 min at 8°C (B) and 10°C (C) after 5 min. There were multiple wheals, mainly punctate wheals, identified by squares. The results of ice cube test (D).
Oral medications were discontinued for 3 days before CST. CST was performed by putting ice water in a thin plastic bag (0°C) on the lower legs and forearms for 5 min. Consequently, wheals with itch appeared only on the lower legs, not on the forearms. To determine the trigger thresholds of wheal appearance, temperatures in plastic bags were changed to 8, 10, 12, and 20°C, respectively. The lower leg remained positive at 8°C (Figure 1B) and 10°C (Figure 1C), and slightly positive at 12°C, but not at 20°C.
Based on these observations, the patient was judged as having localized CU at 10°C–12°C with the borderline temperature to cause wheals (Figure 1D). In this patient, clinical symptoms and CST-induced eruptions were mainly punctate wheals. It is well known that punctate wheals often appear in systemic cold urticaria. However, both punctate and bigger wheals can be observed in localized cold urticaria. The patient avoided cold environments and resumed taking the medication, resulting in a significantly reduced incidence of wheal appearance after 3 months.
Localized CU occurs at the skin areas that are cooled [1]. CST is usually performed on the flexor sites of the forearms [1]. In this report, we describe a case of CU that first appeared on the face, forearms, and slightly on the lower legs, and then exclusively on the lower legs. A few cases with CU limited to the face [2], knee [3], or extremities [4] have been reported. In our case, the CST was positive on the lower legs, but not on the forearms. Although the mechanism by which wheals are not induced by cold exposure on the forearms is unknown, it might be involved in different skin sensitivities to cold exposure, such as desensitization by repeated cold stimulation. Our case initially showed wheals mainly on the face and forearms, but the forearm skin could no longer react to repeated cold stimulation, resulting in the absence of wheals.
It has been reported that CA and cryoglobulins may be associated with the course and possibly the pathogenesis in a subpopulation of CU [5]. In this case, CA was positive and cryoglobulin was negative at the first visit, and CA was negative after 5 months.
The symptoms of CU improved after 3 months. Thus, CA can be related to the pathogenesis of CU. However, as this patient avoided the cold exposure and resumed oral administration of bilastine and syo-seiryu-to for 5 months, it is difficult to evaluate the relationship between CA and the pathogenesis of CU. CU may be driven by other unidentified mechanisms.
In conclusion, because skin responsiveness to cold exposure might depend on the sites of the body, it is preferable to perform CST not only on the forearms but also on other sites of the body.
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