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Abstract
BACKGROUND 
Vitamin K1 (phytomenadione) is a fat-soluble naturally occurring vitamin that is 
widely used to treat certain coagulation disorders. Adverse cutaneous reactions to 
vitamin K1 can occur; however, owing to its low incidence and considerable 
variability in presentation and morphology, its diagnosis can be easily over-
looked. Managing these reactions may be challenging for patients and clinicians. 
Therefore, reviewing the adverse cutaneous reactions to vitamin K1 is important.

CASE SUMMARY 
Here we report the case of a 50-year-old woman with no pre-existing hepatic 
disease who developed a cutaneous allergic reaction to subcutaneous vitamin K1 

that presented as localized eczematous plaques at the vitamin K1 injection site. The 
eruption developed within 5 d of the injection and persisted for 32 mo despite 
treatment with topical and intralesional steroids. Eczema was diagnosed based on 
the results of the pathological examination, immunohistochemical staining, and a 
skin biopsy. The patient was advised to take herbal medicines orally twice daily. 
After treatment and follow-up, the patient’s eczematous urticarial plaques 
improved and her condition stabilized.

CONCLUSION 
Here we present the first case of a cutaneous allergic reaction to subcutaneous 
vitamin K1 that was successfully treated with Chinese medicine.

https://www.f6publishing.com
https://dx.doi.org/10.12998/wjcc.v10.i29.10742
mailto:13661956326@163.com
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Core Tip: Adverse cutaneous reactions to vitamin K1 can occur; however, their diagnosis can easily be 
overlooked. Managing these reactions may be challenging for both patients and clinicians. Here we report 
a patient who developed a cutaneous allergic reaction to subcutaneous vitamin K1 that was successfully 
treated with herbal medicine, suggesting that Chinese medicine therapy may be a feasible way to treat 
adverse cutaneous reactions. We confirmed our clinical findings through physical examination, a skin 
biopsy, and immunohistochemical staining. We also conducted a literature review of eczematous-type 
reactions to clarify the possible pathogenesis and provoke new thinking regarding the clinical treatment of 
this disease.

Citation: Zhang M, Chen J, Wang CX, Lin NX, Li X. Cutaneous allergic reaction to subcutaneous vitamin K1: A 
case report and review of literature. World J Clin Cases 2022; 10(29): 10742-10754
URL: https://www.wjgnet.com/2307-8960/full/v10/i29/10742.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i29.10742

INTRODUCTION
Vitamin K1, currently available for oral, intramuscular, subcutaneous, or intravenous administration, is 
generally well tolerated[1]. However, adverse effects of vitamin K1 have rarely been observed and were 
mostly reported in the early 1960s in the European literature. The most important adverse effects of 
vitamin K1 are hyperbilirubinemia and kernicterus in newborn infants[2], particularly in premature 
infants resulting from the competition for glucuronyl transferase in the presence of immature liver 
function[3].

Based on to the characteristics of skin rashes, three types of adverse events can be caused by vitamin 
K1 injection: (1) Localized pruritic erythematous, eczematous, indurated plaques (most common); (2) 
localized morphea-form eruptions (secondary to the eczematous type[4-8]); and (3) diffuse maculo-
papular eruptions (very rare), which were reported in early studies[9-11]. In accordance with the case 
report guidelines[12], here we present a case of a patient who developed an eczematous-type reaction to 
vitamin K1 injection. Residual pigmentation persisted after 18 mo of treatment; however, the patient 
responded well to treatment with Chinese medicine (CM).

Cutaneous reactions caused by vitamin K1 injections are mainly treated symptomatically. Most 
patients are treated with topical corticosteroids with or without occlusion and intralesional steroids; 
however, these treatments are ineffective. The topical application of tacrolimus (FK-506), a potent 
interleukin-2 and T-cell activation inhibitor, may become a future treatment option. Lauerma[13] 
demonstrated that topical tacrolimus pretreatment effectively suppresses allergic contact dermatitis 
caused by dinitrobutylphenol. However, its use for treating cutaneous hypersensitivity reactions to 
vitamin K1 has not been reported.

Some researchers believe that the exacerbation of persistent eruptions may be related to dietary 
vitamin K. However, no follow-up investigation of this possibility is available in the English literature. 
This is probably due to difficulty avoiding dietary vitamin K1, as small quantities are present in many 
different foods, with high concentrations in green leafy vegetables. Our patient failed to maintain a low 
vitamin K1 diet due to food preferences. Hence, whether the minute quantities of vitamin K1 present in 
some foods preclude the efficacy of dietary therapy remains unknown.

CASE PRESENTATION
Chief complaints
A 50-year-old woman was referred to our hospital on September 14, 2020 with the complaint of an 
intensely pruritic erythematous patch on her right hip.

History of present illness
The patient’s symptom of an intensely pruritic erythematous patch started 1 year before presentation.

https://www.wjgnet.com/2307-8960/full/v10/i29/10742.htm
https://dx.doi.org/10.12998/wjcc.v10.i29.10742
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History of past illness
One year prior, the patient had received subcutaneous injections of vitamin K1 40 mg before thyroid 
nodule surgery to prevent bleeding. Five days after the injections, she developed the abovementioned 
symptoms at the injection site that caused discomfort without any obvious burning, pain, or other 
problems. She had not been treated with phytonadione, cyclosporine, or other medications containing 
polyoxyethylated castor oil (PEO-CO). She was diagnosed with urticaria, for which topical chlo-
ramphenicol betamethasone liniment, dexamethasone sodium phosphate, and chlorpheniramine 
maleate injections were prescribed. However, her condition did not improve substantially. Despite 
intermittent treatment for one year, her condition was not well controlled.

Personal and family history
The patient denied any family history of any hereditary disease.

Physical examination
A physical examination revealed an erythematous itchy-infiltrated area of approximately 10 cm × 10 cm 
on the right hip at the injection sites. The patient had a dry mouth, no sweat, and normal urine and 
bowel movements. Her tongue was red and covered with a thin and greasy coating, and her pulse was 
fine and rapid. Since the onset of the disease, she had no fever, chills, joint pain, swollen lymph nodes, 
weight loss, trauma, foreign body contact, or suspicious drug use. Her clinical symptoms of intense 
pruritus and weeping, erythematous, eczematous, and indurated plaques are shown in Figure 1A and B.

Laboratory examinations
Liver ultrasonography findings and aspartate aminotransferase (serum glutamic oxaloacetic transa-
minase), alkaline phosphatase, and serum bilirubin levels were normal.

Skin biopsy
A clear diagnosis of the disease could not be made based on the clinical manifestations of the 
erythematous and eczematous plaques. The patient’s skin lesions were nonspecific and could be easily 
confused with mycosis fungoides (MF). To ensure diagnostic accuracy, we performed a biopsy of the 
skin from the right hip during the examination, the results of which were available within a week. 
Considering the characteristics of the skin lesions, we temporarily suspected an adverse cutaneous 
reaction to vitamin K1 (eczematous type), and the CM diagnosis was “wet sores.” The tongue coating, 
pulse, and skin lesion characteristics were consistent with those of blood-heat syndrome. We considered 
blood heat and Yang floating as the main pathogeneses according to the CM theory.

Histological examination
The erythema area was reduced, the degree of itching was alleviated, and the patient’s condition 
gradually stabilized by November 12, 2020. The patient’s tongue was reddish with a white and greasy 
coating and her pulse was slippery. A skin biopsy was performed (Figure 1C and D), and a histological 
examination showed an intense perivascular infiltrate composed of lymphocytes and histiocytic cells 
with rare plasma cells and eosinophils. Prominent endothelial cell swelling was also observed. The 
infiltrate extended through the reticular dermis into the subcutaneous fat and focally surrounded the 
eccrine and neural structures. The lower half of the dermis was markedly sclerotic with thickened 
eosinophilic collagen bundles. These findings were consistent with our diagnosis.

Further diagnostic work-up
A microscopic examination revealed a normal epidermis and more lymphocytes infiltrating the blood 
vessels in the dermis, several of which mimicked Pautrier microabscesses (Figure 1E and F). Immuno-
histochemical (IHC) staining showed that T cells were positive for CD3, CD5, and CD4 and partially 
positive for CD8 (Figure 2A-D). B cells were positive for CD20 and CD79a (Figure 2E and F). Histocytes 
were positive for CD68, natural killer cells were positive for CD56, and mastocytes were negative for 
CD117 (Figure 3A-C). B cells tested positive for common acute lymphoblastic leukemia antigen (CD10), 
negative for platelet-endothelial cell adhesion molecule-1 was negative for (CD31), and negative for 
syndecan-1 (CD138) (Supplementary Figure 1). We ruled out MF because the IHC results suggested that 
the cells in this case were multi-lineage and polyclonal.

FINAL DIAGNOSIS
According to the clinical picture, histopathology results, and IHC results, the final diagnosis was a 
cutaneous allergic reaction to the vitamin K1 injections.

https://f6publishing.blob.core.windows.net/dedae2ce-aa97-4814-8c3e-97b483662a04/WJCC-10-10742-supplementary-materials.pdf
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Figure 1 Clinical presentation and diagnostic clues from the original symptoms. A and B: Intensely pruritic, weeping, erythematous, eczematous, 
and indurated plaques; C: An intense perivascular infiltrate composed of lymphocytes and histiocytic cells, with rare plasma cells and eosinophils (hematoxylin–eosin 
stain, 100 ×); D: Prominent endothelial cell swelling. The infiltrate extended through the reticular dermis into the subcutaneous fat and focally surrounded the eccrine 
and neural structures (hematoxylin–eosin stain, 400 ×); E and F: The lower half of the dermis was markedly sclerotic with thickened eosinophilic collagen bundles. A 
microscopic examination revealed a normal epidermis and more lymphocytes infiltrating the blood vessels in the dermis, several of which were mimicking Pautrier 
microabscesses (100 ×).

TREATMENT
The patient was treated with an oral herbal medicine for “cooling blood and restraining Yang” twice 
daily, 30 min after meals. Our team previously reported that blood-cooling and Yang-restraining herbs 
had a positive clinical effect in the treatment of skin diseases such as blood-heat syndrome, eczema, and 
psoriasis vulgaris[14,15]. Other authors showed that the drug for cooling blood and restraining Yang 
may upregulate the expressions of PD-1 mRNA, PD-L2 mRNA, and their proteins in patients with 
psoriasis vulgaris, which manifests as blood-heat syndrome[16]. The specific compositions, dosages, and 
medicinal sources of these herbal decoctions are listed in Table 1.

OUTCOME AND FOLLOW-UP
The previous misdiagnosis was corrected in a timely manner. Nevertheless, the main components of the 
blood-cooling and yang-restraining herbal medicine remained unchanged. The dose of the drug was 
adjusted appropriately, and the patient continued to reduce her intake of leafy green vegetables.
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Table 1 Details of the decoction for blood cooling and Yang restraining (translated in English)

Main composition Chinese pinyin Latin scientific name Medicinal source Crude drug content (g)

Radix Cyathulae Chuan Niu Xi Cyathula officinalis Kuan Root 12

Rhizoma Alismatis Ze Xie Alisma plantago-aquatica L Tuber 12

Belvedere fruit Di Fu Zi Fructus Kochiae Fruit 15

Cortex Bai Xian Pi Cortex dictamni Root bark 12

Mother of pearl Zhen Zhu Mu Concha Margaritifera Usta Shell 30

Magnetite Ci Shi Magnetium Fe3O4 30

Liquorice Gan Cao Glycyrrhiza uralensis Fisch Root 3

Herba Lycopi Ze Lan Aconitum gymnandrum Maxim Leaf 9

Scutellaria baicalensis Huang Qin Scutellaria baicalensis Georgi Root 12

Rehmannia Di Huang Rehmannia glutinosa Root 15

Prepared rehmannia Shu Di Huang Rehmannia glutinosa Root 15

Cortex Moutan Mu Dan Pi Cortex Moutan Radicis Root bark 12

Red-rooted Salvia Sheng Dan Shen Salvia miltiorrhiza Bge Root 15

Red peony Chi Shao Radix Paeoniae Rubra Root 12

Sophorae Flavescentis Ku Shen Sophora flavescens Root 12

Angelicae Sinensis Guan Huang Bai Phellodendron amurense Rupr Bark 12

The patient was followed up on June 23, 2021, March 6, 2022, and April 2, 2022. After taking the 
herbal medicine, the patient’s erythema area was reduced, the degree of itching was alleviated, and her 
symptoms improved significantly. Her tongue was still red with a thin and greasy coating and her pulse 
was fine and rapid; hence, the composition of the herbal medicine was adjusted accordingly. After 
taking the herbal medicine for 18 mo, her symptoms greatly improved with only a few residual 
pigments in the lesion area and no itching sensation. She stopped taking the oral herbal medicine in 
April 2022 in accordance with the doctor’s advice.

At presentation, the patient showed some inconspicuous pigment residues with no itching sensation, 
and the lesions did not involve the internal organs or lymph nodes. Throughout the treatment and 
follow-up period, the patient showed good adherence to and tolerance of the CM therapy, and no 
adverse or unanticipated events occurred during this period. The patient’s condition was well 
controlled, and her quality of life improved. She was regularly followed up at a local clinic, with no 
complaints of discomfort or adverse events during treatment. At the 18-mo follow-up, the eczematous 
erythema plaques on her right hip had notably improved compared to the pretreatment condition. 
However, the eruption persisted with occasional pruritus for approximately 32 mo. The patients’ skin 
lesions before and after treatment are shown in Figure 4A and B. The full timeline of diagnosis, medical 
treatment process, physical examination findings, clinical characteristics, and laboratory findings are 
shown in Figure 5.

DISCUSSION
Our patient developed severe localized reactions at the site of the subcutaneous injections of vitamin K1, 
and the lesions slowly subsided over a 32-mo period. Although the early changes resembled urticaria, 
they were not transient. Most importantly, the swollen red plaques involved underlying dermal 
involvement and epidermal changes. The diagnosis was confirmed by clinical imaging, histopathology, 
and IHC staining. The persistence of the pruritus in our patient may imply that the drug may have 
remained locally at the injection site or that an altered host tissue reaction in the skin may have 
provided a continued antigen stimulus.

We summarized the results of the 20 cases reported to date of eczematous-type reactions in Table 2, 
including the administration route, dose, reaction, and diagnostic assessment, with the aim of 
determining the pathogenesis of this hypersensitivity. Several features of the eczematous reaction to 
vitamin K1 suggest that it was a manifestation of delayed-type hypersensitivity, a prototype of type IV 
cell-mediated immunity. In most cases, lesions appeared approximately 7-10 d after the first dose of 
vitamin K1[17-36]. In addition, subsequent patch and intradermal testing produce a reaction within 3-5 
and 1-2 d, respectively[17-21,23,25,26,31,32,34,36]. The time sequence of the development of these 
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Table 2 Details of case reports of reactions to vitamin K1 (eczematous type)

Reaction
First author Country Date Sex Age 

(yr) Adm. Dose 
(mg) Onset

Location/duration
Patch I.c.

         
Other 
assessments Comments Outcome

F 33 IM Buttock/wkPiguet et al[17] France 1964

IM

Before 
surgery

Buttock, chest, face/8 d

K1- K1+ Alcoholic cirrhosis

F 31 IM 10 2 wk Buttock/2 mo Budd–Chiari syndrome, 
PCV

Barnes et al[18] United 
Kingdom

1976

F 30 IM 100 Several 
weeks

Upper arm, thigh/2 mo

ND K1+ Biopsy

Drug overdose, renal 
failure, generalized rash

Plaques disappeared

STHeydenreich et 
al[19]

Denmark 1977 F 51 IV 20 daily 8–10 d Arms K1+
1 K1+

Intracutaneous test, 
epicutaneous test

Hepatitis, RA, GN No skin problems

F 17 INJ 340 13 d Buttock/11 d ND K1+, K4-
1 Biopsy CAH

F 24 INJ 360 9 d Buttock/9 d ND K1+, K4- Biopsy CAH

F 39 INJ 270 9 d Buttock/19 d ND K1+, K4- Biopsy CAH, RA

F 50 INJ 440 16 d Buttock/18 d ND ND Biopsy CAH, liver congestion, RA

F 48 INJ 300 10 d Buttock/22 d ND K1+, K4- Alcoholic cirrhosis

Bullen et al[20] United 
Kingdom

1978

F 12 INJ 280 7 d Buttock/9 d ND K1+, K4- Biopsy Congenital hepatic failure

Resolution with scaling

BiopsyRobison et al[21] United States 1978 M 63 IM 30 10 d Upper arm K1+
1 K1+

1

Epicutaneous test

Alcoholic cirrhosis Temporarily alleviated

Jean-Pastor et al
[22]

France 1981+

F 26 SC 280 11 d Months K1-, K3- K1+, K3- Biopsy Metastatic cholangiocar-
cinoma

Hyperpigmentation 
remained

F 42 SC 40 14 d Months K1+, K3- ND Biopsy Primary biliary cirrhosis Total bilirubin remained 
elevated

F 39 IM 1750 2 d Months K1-, K3- K1+, K3- Biopsy Chronic myeloid leukemia Residual erythema scaling, 
pruritus, and hyperpig-
mentation

M 51 SC 10 14 d Months K1+, K3- K1+, K3- Biopsy Amyloidosis Mild improvement

F 64 SC 10 5 d Months K1+, K3- ND Biopsy Cardiac cirrhosis Persistent pruritus

Finkelstein et al
[23]

Canada 1987

F 32 SC 10 14 d Months K1-, K3- K1+, K3- Biopsy Preeclampsia with DIC
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F 36 IM 20 14 d Right arm/4 yr Biopsy Long-term warfarin 
therapy

Intermittent pruritus and 
persistent induration

F 61 IM 10 6 d Left arm/6 mo Biopsy Severe cardiac disease Skin lesion persisted 
unchanged

Joyce et al[24] United States 1988

No significant medical 
abnormalities

F 18 SC 100 > 10 d Buttock, upper 
arm/weeks

K1+, K4- Biopsy Anorexia, N/V Lesions resolved

F 28 SC 10 2 wk Arm/1 mo K1+, K4- Dilated cardiomyopathy Slowly resolved

F 31 SC 10 d Upper arm/2 wk Healthy

Sanders et al[25] United States 1988

F 25 SC 40 After the 
injection

Weeks K1+, K4- Biopsy Drug overdose, elevated 
LFT results

Rash cleared

Minor beta thalassemiaPigatto et al[26] Italy 1990 F 9 IM 10 d Buttocks K1+, K2-, 
K3-

Factor X deficiency

Some residual pigmentation

Lee et al[27] United States 1992 F 49 SC 110 During 
treatment

Upper arms, thighs, and 
buttocks/2 mo

Biopsy CAH, variceal bleeds Total regression of lesions

Tuppal et al[28] Canada 1992 M 45 SC 330 Few days Upper arms and 
abdomen/2 mo

Biopsy Long history of ethanol 
abuse

Resolution of skin eruption

F 43 30 2 wk 6 mo Biopsy Budd–Chiari syndrome, 
PCV

No sclerodermatous changes

F 62 20 2 wk 1 mo Biopsy Stage Ⅳ endometrial 
carcinoma

Mild postinflammatory 
hyperpigmentation remained

F 57 2 wk Right arm/1 mo Biopsy Stage Ⅱ ovarian cancer

Lemlich et al[29] United States 1993

F 50 2 wk Left upper arm Biopsy Healthy Remained symptomatic

F 32 SC 2 wk Right upper arm/2 mo K+ Biopsy Pelvic vein thrombosis ResolutionBruynzeel et al
[30]

Netherlands 1995

F 44 SC 4 wk Left upper leg/mo

K1-, K-

Acute pancreatic Ascaris 
lumbricoides infection

Lesion persisted

Biopsy

Scratch-patch test

Balato et al[31] Italy 1998 F 49 IM 30 Right buttock/4 mo K- K+

Prick test

Lesion healed spontaneously

Wong et al[32] Australia 1999 F 40 IM 40 5 d Thighs/mo K1+, K3+ K1+ Cholelithiasis, asthma, 
duodenal ulcer, and 
esophagitis

Residual erythema persisted

Hypothyroidism, Eruption persisted with Wilkins et al[33] Canada 2000 F 50 SC 15 1 wk Left arm/18 mo Biopsy
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superficial phlebitis occasional flares

Sommer et al[34] United 
Kingdom

2002 F 27 IM 1 d Thigh/2 yr K1+, K4+ CF, CF-related DM Symptoms persisted

Bui et al[35] United States 2004 F 21 SC 65 10 d Arms, abdomen/19 d N/V, Wilson’s disease Rash disappeared

Biopsy

Immunoallergic 
study

Giménez-Arnau 
et al[36]

Spain 2005 F 64 IM 1 wk Buttock K1- K1+

Prick test

Chronic hepatitis C virus 
liver disease

Skin healed

BiopsyOur case China 2022 F 50 SC 40 5 d Right hip 

IHC

Multiple thyroid nodules A few residual pigments in 
the lesion area and no itching 
sensation

1Patch or intracutaneous tests performed in controls.
+Six patients were reported as “personal observations” but no details were provided for individual patients.
CAH: Chronic active hepatitis; DIC: Disseminated intravascular coagulation; DM: Diabetes mellitus; GN: Glomerulonephritis; LFT: Liver function test; N/V: Nausea and vomiting; PCV: Polycythemia vera; RA: Rheumatoid arthritis; 
SLE: Systemic lupus erythematosus; CF: Cystic fibrosis; INJ: Injection; IHC: Immunohistochemical; Adm.: Administration; SC: Subcutaneous; IM: Intramuscular; IV: Intravenous; ND: No allergy tests performed; ST: Scratch test; Patch 
test: 2-4 d; Intracutaneous test: 1-4 d.

reactions corresponded well with type IV cell-mediated hypersensitivity. The positive results of 
sensitivity testing using patch test methods implied that sufficient antigens may have been absorbed to 
generate an immune response. Several patients exhibited a recall reaction[21,23,30] in previously 
affected areas compatible with the recall phenomenon in allergic contact eczema when antigens applied 
in new areas precipitate an eczematous flare-up. Several histopathological studies of biopsy specimens 
from the lesion and the intracutaneous test site showed spongiosis of the epidermis, dermal edema, and 
perivascular mononuclear and eosinophilic cellular infiltrates consistent with delayed-type hypersens-
itivity[18,20-25,27-31,33,36].

To identify the allergen, we summarized the reported cases that used patch and intradermal testing to 
delineate the mechanism of skin hypersensitivity to vitamin K1. Previous studies consistently reported 
that only the whole preparation of vitamin K1 (in its vehicle) or vitamin K1 alone produced positive test 
results[19-21]. When the individual components of the vehicles were tested, they almost always yielded 
negative results. In some cases, patch tests showed negative results, while intradermal tests showed 
opposite results[23,30], which may, to some degree, reflect insufficient percutaneous absorption. Page et 
al[37] found that dermatitis from topically applied vitamin K1 was caused by the chemical rather than 
the base. One study in Australia[32] illustrated the importance of testing with appropriate concen-
trations of reagents, as patch testing with Konakion Cremophor-EL 2 mg/mL showed a negative result, 
whereas testing with a 10 mg/mL concentration (the concentration administered at hospitals) showed a 
strongly positive result. Another study showed relatively high rates of intradermal positivity in control 
participants (4 of 10 controls)[20]; however, the reactions in controls were not as florid, and in two cases, 
the reaction was delayed to day 6, which may indicate sensitization.
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Figure 2 Immunohistochemical assay for positive phenotypes. A-D: T cells tested positive for CD3, CD5, and CD4 and partially positive for CD8 (200 ×); 
E and F: B cells tested positive for CD20 and CD79a (200 ×).

Previous reports suggested that the underlying cause of the reaction is not phytonadione but rather 
the vehicle, PEO-CO, which is used as a solubilizer or diluent for several drugs. Although experimental 
and clinical data are limited, these reactions have been classified as anaphylactoid reactions[38]. Experi-
mental and other evidence suggested that PEO-CO may cause anaphylaxis by releasing histamine, as 
demonstrated by studies showing its pharmacological action in dogs[39], a memory-mediated reaction 
involving complement activation[40], and the presence of immunoglobulin G steroid sulfatase 
antibodies as confirmed by appropriate immunological tests[41]. However, PEO-CO may not be 
responsible for all anaphylactic events, as demonstrated by two cases of anaphylaxis after the adminis-
tration of formulations that did not containing PEO-CO[42,43].

Several vitamin K preparations are available that contain different inactive ingredients. Most 
previous investigators did not use patches or intracutaneous testing for these additional ingredients of 
vitamin K1. Five investigators tested the components of their particular preparations and obtained 
negative results[19,21,23,25,30]. These results suggest that the antigen that causes adverse cutaneous 
reactions is not the inactive ingredient in the mixture but vitamin K itself. Because of the potential for 
exacerbating the long-lived reactions in our patient, no patch or intracutaneous tests were performed.

Liver disease was previously believed to play a role in the pathogenesis of this allergic reaction[44]; 
however, six cases of cutaneous reactions to vitamin K1 have been described in patients with no known 
liver disease[21,24,25]. One study in Japan showed, in 94 documented cases of cutaneous hypersens-
itivity reactions to vitamin K1, no correlation between vitamin K1 hypersensitivity and liver disease[10]. 
Nevertheless, as patients with liver disease account for the majority treatment demand for vitamin K1, 
they may be at an increased risk of developing cutaneous reactions to it. An investigation into the 
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Figure 3 Immunohistochemical assays for other phenotypes. A-C: Histocytes were positive for CD68+, natural killer cells tested positive for CD56, and 
mastocytes tested negative for CD117 (200 ×).

Figure 4 Clinical presentation before and after treatment. A: Appearance of the skin before treatment (September 14, 2021); B: Appearance of the skin 
during follow-up (March 6, 2022). In the 1.5 years follow-up period, the area of erythema was reduced, the degree of itching was alleviated, and the patient’s condition 
gradually stabilized.

underlying liver dysfunction may be indicated when a patient develops a local eczematous reaction to 
vitamin K1.

In all reported cases of skin reactions, the dose range was 10-1750 mg[17-36]. One study[20] 
hypothesized that even a minimum dose can cause an eruption. Some researchers have noted that 
patients in some of the more recalcitrant cases received the smallest doses[33]. In addition, the dosage of 
vitamin K seems to have no correlation with the onset of the allergic reaction as confirmed by a study
[45] that described sclerodermatous reactions associated with large doses of vitamin K1 100-500 mg. This 
finding suggests that neither injections nor large doses are required for a sclerodermatous reaction to 
occur[46]. Our patient had no evidence of preexisting hepatic disease and received a total dose of 40 mg.

CONCLUSION
Although the incidence of adverse reactions to the subcutaneous injection of vitamin K1 is considerably 
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Figure 5 Case timeline. Important dates, times, and detailed diagnostic process during the treatment and follow-up period.

low, such adverse effects can be devastating. In our case, the patient experienced discomfort only in the 
area of the local lesions and the disease did not have a particularly serious impact on her daily life. 
Overall, the disease progressed slowly and was well controlled from onset to follow-up. However, it 
remains difficult to make an accurate clinical conclusion about this case of hypersensitivity, which 
creates new challenges and requirements for the diagnosis and treatment of such conditions that, in the 
future, may be avoided with a more judicious use of this form of vitamin K1 in the clinical setting. In 
contrast to the previously reported cases, our patient was treated its CM. The key to CM treatment is to 
accurately identify the syndrome and treat the symptoms. CM may achieve unexpectedly good results 
in terms of improving the patient’s condition. However, the efficacy, safety, and mechanisms of CM 
therapy require further investigation. Additionally, whether CM therapy alone or combined with 
Western medicine has better clinical efficacy for the treatment of these adverse reactions requires 
confirmation.
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