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A B S T R A C T   

Purpose: The objective of the study is to report a case of ocular manifestations in a patient with hydralazine- 
induced vasculitis. 
Observations: An 88-year-old female was admitted for lower gastrointestinal bleeding. Nine days after admission, 
she developed bilateral conjunctival chemosis and injection, which rapidly progressed into grouped blistering 
eruptions of the periorbital skin, face, and neck. After extensive testing and evaluation, her constellation of 
findings was diagnosed as hydralazine-induced vasculitis. Treatment with intravenous steroids and discontinu-
ation of hydralazine resulted in improvement of the cutaneous and ocular manifestations. Herein we describe the 
clinical course of an adult patient with symptoms and signs consistent with hydralazine-induced vasculitis to 
highlight that ophthalmological manifestations can be the first symptoms in patients with life-threatening 
dermatological conditions. 
Conclusions and Importance: To our knowledge, this report is the first case of hydralazine-induced vasculitis 
initially presenting with ocular manifestations.   

1. Introduction 

Drug-induced vasculitis (DIV) is a multifactorial, environmentally 
triggered condition that has possible genetic and epigenetic compo-
nents.1 It is characterized as an inflammatory vasculitis in which a 
particular drug is identified as the cause when other mechanisms of 
vasculitis have been ruled out. Hydralazine is the most frequent anti-
hypertensive treatment associated with vasculitis, and its cutaneous 
manifestations include lower extremity palpable purpuric and mac-
ulopapular lesions, as well as hemorrhagic blisters on the lower legs, 
arms, trunk, nasal septum, and uvula.2–4 There have not been any re-
ports in the current literature describing hydralazine-induced vasculitis 
presenting initially with only ocular manifestations. We present a case of 
hydralazine-induced vasculitis that first presented with bilateral 
conjunctival injection and chemosis. 

2. Case report 

An 88-year-old woman was first admitted to our medical intensive 
care unit for a lower gastrointestinal bleed after a seven-day stay in an 

outside intensive care unit. Her medical history included multiple 
transfusions for bleeding per rectum, chronic anemia, diabetes mellitus, 
hypertension, coronary artery disease, and renal cell carcinoma. Six 
months prior to this, she was treated for severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) infection. Physical examination on 
admission was unremarkable except for rhonchi upon auscultation. The 
patient’s family reported baseline dementia, and she exhibited variable 
delirium throughout her hospital course. 

She was on multiple long-term medications for her cardiovascular 
and diabetic conditions, including amlodipine, aspirin, furosemide, 
lisinopril-hydrochlorothiazide, metformin, metoprolol, simvastatin, and 
hydralazine (50 milligrams (mg) three times daily). She had previously 
taken hydralazine 100 mg three times per day for periods of a few weeks 
in the preceding five years. She was continued on hydralazine for hy-
pertension on the second day of admission, seven days prior to the 
appearance of the ocular manifestations. 

Nine days after admission, she developed nonspecific bilateral che-
mosis and injection, with no other physical findings. She had been 
resting in supine positioning and had not been intubated. The hydral-
azine was incidentally switched that day for ease of dosing to another 
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antihypertensive, nifedipine. Her ocular history was unremarkable 
except for prior cataract extraction in both eyes. She denied any ocular 
symptoms, including acute changes in vision, ocular pain, redness, 
tearing, flashes, floaters, diplopia, or photophobia. The patient was 
assessed in the upright position. Visual acuity at near was 20/25 in both 
eyes using a Snellen card and a pair of +2.50 reading glasses, and pupils 
were minimally reactive with corectopia. Ophthalmic examination of 
both eyes was notable for bilateral fullness of the eyelids (without 
lagophthalmos), trace injection, diffuse chemosis, scant superficial 
punctate keratitis, atrophy of the iris, and presence of posterior chamber 
intraocular lens with posterior capsule opacification. Dilated fundus 
exam showed trace pallor of the optic nerves, characteristic of pseudo-
phakic pseudopallor. The fundus exam was otherwise was unremarkable 
with no evidence of retinal necrosis, vitritis, or vasculitis. 

Over the next several days, she developed bilateral periorbital, facial, 
oral, and chest blisters that were weeping serosanguinous fluid and 
progressed to blistering grouped vesicles with an edematous, erythem-
atous base on the periorbital and chest area, with lingual involvement. 
These lesions further evolved into large ulcerated and crusted vesicles 
that involved the oral mucosa, left upper chest, left neck, right ante-
cubital fossa, and right medial thigh. Her condition was complicated by 
severe laryngeal edema that risked airway compromise. 

The differential diagnosis at the time included herpes simplex virus 
(HSV), other infectious etiologies, as well as an autoimmune bullous 
process, such as pemphigus vulgaris, pemphigus erythematosus, para-
neoplastic pemphigus, and cicatricial pemphigoid. She received empir-
ical intravenous (IV) acyclovir, levofloxacin, and cephalexin out of 
concern for HSV and possible superinfection. Five days after the onset of 
chemosis and injection as well as the discontinuation of hydralazine, she 
was started on IV dexamethasone 10 mg daily for angioedema protocol. 
One week later, the patient was switched to pulse 250 mg methylpred-
nisolone daily. Topical tobramycin and dexamethasone ointment was 
administered three times daily to both eyes starting six days after initial 
presentation of conjunctival injection and chemosis, due to concern for 
possible development of scarring and symblepharon. Concurrently, 
bacitracin and erythromycin ointments were applied to the periorbital 
skin lesions. The patient exhibited increased alertness and improvement 
of facial lesions after receiving pulse steroid therapy for three days, 
which was followed by a slow steroid taper. 

Extensive laboratory and bacteriology investigations were pursued 
and notably positive for anti-nuclear antibodies (ANA) with speckled 
nuclear antibody pattern, ribosomal P antibody, cold agglutinin, rheu-
matoid factor, perinuclear antineutrophil cytoplasmic antibody (p- 
ANCA), myeloperoxidase (MPO) antibody, anti-histone antibody, HSV-1 
immunoglobulin (Ig) G , and low complement component 3 (C3). Given 
her diagnosis of renal cell carcinoma, paraneoplastic phenomenon was 
also included in the working differential. Skin punch biopsy showed 
dense, neutrophil-rich dermatitis with abundant basophilic inflamma-
tory debris and did not suggest an immune-mediated vesiculobullous 
disorder. Based on the history, physical exam, and laboratory and pa-
thology results, the cutaneous findings were suspected of being drug- 
induced ANCA-associated vasculitis secondary to hydralazine, despite 
lacking findings such as arthralgias or systemic signs and symptoms. 
Hydralazine-induced ANCA vasculitis was confirmed given the patient’s 
improvement upon discontinuation of hydralazine and administration of 
high dose steroids, as well as the positive vasculitis serologic workup. 

The patient’s cutaneous lesions and mental status demonstrated 
improvement after discontinuation of hydralazine and administration of 
IV steroids. Her conjunctival injection and chemosis were also noted to 
slightly improve on tobramycin and dexamethasone ointment, while no 
cicatricial findings such as symblepharon were ever observed. However, 
the patient had an acute deterioration of her general condition in the 
setting of continued lower GI bleeding. On the 32nd day of admission, 
she developed cardiac arrest requiring cardiopulmonary resuscitation, 
which was not successful. 

3. Discussion 

Here we describe a case of hydralazine-induced vasculitis in which 
the presenting physical findings were limited to ophthalmic findings 
comprising chemosis and injection, with subsequent rapid progression 
to periorbital and diffuse dermatological findings. While fluid maldis-
tribution may have contributed to the patient’s conjunctival chemosis, 
hydralazine-induced vasculitis was found to be responsible for the 
ophthalmic and cutaneous findings.5 In our review of the current liter-
ature, no cases of drug-induced vasculitis have been reported with initial 
findings solely consisting of ophthalmic manifestations. 

A prior case similar to our patient was a 71-year-old woman who 
presented with two days of odynophagia, muscle weakness, shortness of 
breath, conjunctival injection, ulcerations of the lips and tongue, tense 
hemorrhage vesicles, vesiculopustular lesions on the elbows, palms, 
fingers, lower legs, and toes. Her condition was attributed to 
hydralazine-induced ANCA-positive vasculitis, presenting two years 
after initiation of hydralazine.6 Another report of drug-induced vascu-
litis presented first with bilateral episcleritis, followed by lung in-
filtrates, fevers, fatigue, arthralgias, and myalgias, and was later 
diagnosed with propylthiouracil-induced ANCA-associated vasculitis.7 

Two cases of hydralazine-induced lupus with eye disease were reported, 
in which patients had bilateral retinal vasculitis, with additional epis-
cleritis in one patient. The patients exhibited prominent polyarthralgia, 
weight loss, positive ANA with negative DNA binding, and normal 
complement levels. Following discontinuation of hydralazine, both pa-
tients experienced a timely recovery with no changes in ocular disease.8 

Vasculitic reactions make up 10–20% of drug-induced cutaneous 
reactions, and among all vasculitides, drug-induced vasculitis is the 
most common.1,9,10 DIV frequently presents as a cutaneous vasculitis 
with associated myalgias and arthralgias but may also present with renal 
and pulmonary manifestations.1 Cutaneous manifestations of DIV are 
most commonly palpable purpura, and less frequently ulceration, blis-
ters, erythematous macules, erythema nodosum, and subcutaneous 
involvement. Laboratory findings typically include anemia, thrombo-
cytopenia, leukocytosis, and eosinophilia. Serology findings may be 
remarkable for ANA, ANCA, antiphospholipid antibodies, double 
stranded DNA antibodies (anti-dsDNA), low C3 and C4 complement 
levels, histone antibodies, and B2 glycoprotein-1 antibodies.11 

Hydralazine is a low-cost direct-acting vasodilator that has been in 
use since the 1950’s for treating essential hypertension,12 and the first 
reported case of DIV associated with hydralazine was described in 
1953.13 According to the current literature, hydralazine-induced 
vasculitis has an incidence of 5–8% and common symptoms include 
arthralgia, myalgia, fever, rash, pleuritis, and leukopenia.14 Serology 
findings of hydralazine-induced vasculitis also include detectable ANA, 
ANCA, and anti-histone antibodies.15 

Cases of drug-induced vasculitis typically present with ANCA anti-
bodies directed against one or multiple neutrophil cytoplasmic antigens. 
ANCA serologic testing is performed by indirect immunofluorescence 
which characterizes the perinuclear (p-ANCA) or cytoplasmic (c-ANCA) 
staining pattern. The antibody specificity of ANCA against myeloper-
oxidase (MPO-ANCA), proteinase 3 (PR3-ANCA) or other antigens is 
determined via enzyme-linked immunosorbent assays (ELISA)16 Most 
cases of p-ANCAs are directed against myeloperoxidase MPO, while a 
majority of c-ANCAs recognize PR3. However, p-ANCAs directed against 
MPO and c-ANCAs directed against PR3 are also observed. Furthermore, 
both p-ANCA and c-ANCA antibodies may be directed towards antigens 
besides MPO and PR3.11 In DIV, MPO-ANCA is more common than 
PR3-ANCA. 

While cases of idiopathic vasculitis typically have elevated levels of 
only one type of ANCA, patients with DIV often produce ANCA directed 
against multiple antigens. ANCAs directed against human leukocyte 
elastase, and lactoferrin are strongly associated with DIV.15 

Hydralazine-induced vasculitis is also characterized by high MPO-ANCA 
titers and “atypical” ANCAs that do not follow perinuclear or 
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cytoplasmic staining patterns.15 In a study looking at patients with 
hydralazine-induced vasculitis and high MPO-ANCA titers, 9 of 10 pa-
tients had ANCAs targeting human leukocyte elastase, and 7 of 10 had 
ANCAs targeting lactoferrin.17 Moreover, DIV is strongly suggested if a 
combination of multiple ANCA antibody types, antinuclear antibodies, 
histone antibodies, and B2 glycoprotein-1 antibodies are present.11 

Hydralazine-induced vasculitis presents with a constellation of lab 
findings, rather than with an isolated elevation in one type of ANCA; no 
serologic test is pathognomonic but a combination may suggest 
hydralazine-induced vasculitis. 

In 2002, Holder et al. conducted an extensive review of drug-induced 
vasculitis, which reported 25 cases associated with hydralazine.18 Pre-
senting symptoms of hydralazine-induced vasculitis included arthralgias 
and myalgias, and manifestations can also include hoarseness and 
retinal vascular inflammation,2,4,8,19–21 which develop between six 
months to thirteen years after initiation of hydralazine treatment.18 The 
cases were characterized by positive ANA, p-ANCA, and anti-dsDNA 
antibodies.2,3,19,20,22,23 Scant deposits of IgG, IgM, and C3, classic in 
ANCA-positive pauci-immune glomerulonephritis, were found on renal 
biopsy.22,23 Cutaneous lesions revealed deposits of IgM, fibrin, and C3 
under direct immunofluorescence.2,3 Vasculitic lesions resolved in ten 
days to eight months after discontinuing hydralazine and with the 
addition of prednisone in several cases.18 

In a study by Yogokawa et al., 68 cases of hydralazine-induced 
vasculitis, 100% of patients tested for MPO-ANCA had positive results. 
Of those tested for ANA, 96% were positive, and 91% had a homoge-
neous pattern. Anti-dsDNA antibodies were positive in 26% of those 
tested, and 44% of tested cases exhibited hypocomplementemia. Over-
all, 76% of the patients required immunosuppressive therapies.15 

Longer duration of therapy and higher daily and cumulative doses 
are risk factors for developing hydralazine-induced vasculitis.24,25 

Discontinuation of hydralazine as initial treatment has been shown to be 
adequate treatment in some cases, but often more aggressive treatment 
is necessary, consisting of immunosuppression such as steroids, cyclo-
phosphamide, rituximab, and plasmapheresis.26 Our patient developed 
conjunctival injection and chemosis, as well as cutaneous manifestations 
of vasculitis after five years of intermittent hydralazine use, and the 
condition improved with discontinuation of the suspected offending 
drug and administration of IV steroids. 

The clinical manifestations of hydralazine-induced vasculitis have 
substantial overlap with hydralazine-induced lupus, and care should be 
taken to not conflate the two. Hydralazine-induced vasculitis is less 
common and often more severe than hydralazine-induced lupus. Yoko-
gawa et al. differentiated hydralazine-induced vasculitis from 
hydralazine-induced lupus based on the presence of vasculitic symptoms 
such as rapidly progressive glomerulonephritis, ANCA-positive glomer-
ulonephritis, pulmonary damage, necrotizing cutaneous vasculitis, or 
retinal vasculitis.15 Hypocomplementemia, leukopenia, and neuropsy-
chiatric symptoms, when present also suggest hydralazine-induced 
vasculitis as they are rare in hydralazine-induced lupus.15 Retinal ab-
normalities were not present in our patient, but her cutaneous vasculitis 
points the diagnosis toward hydralazine-induced vasculitis rather than 
lupus. Additionally, our patient did exhibit neuropsychiatric symptoms 
that improved with discontinuation of hydralazine and steroid treat-
ment. To our knowledge, this is the first reported case in the literature of 
hydralazine-induced vasculitis presenting initially with only ophthalmic 
findings. 

4. Conclusion 

This is the first reported case of hydralazine-induced vasculitis pre-
senting with isolated ophthalmic manifestations. The patient developed 
nonspecific bilateral chemosis and injection after five years of inter-
mittent hydralazine use. Her ocular and other manifestations of 
hydralazine-induced vasculitis improved after discontinuation of hy-
dralazine and administration of IV steroids and ophthalmic tobramycin 

and dexamethasone ointment. The findings of chemosis and conjunc-
tival injection in many cases may be attributed to non-life-threatening 
etiologies, and it can be easy to dismiss such findings on exam; how-
ever, we should always remain vigilant and have a high level of suspi-
cion for serious conditions, especially when caring for those with an 
extensive medical history. In addition to a thorough physical exam, a 
careful review of the patient’s past medical history and current medi-
cations should be performed. 

Patient consent 

Consent to publish the case report was not obtained. This report does 
not contain any personal information that could lead to the identifica-
tion of the patient. 

Funding 

No funding or grant support. 

Authorship 

All authors attest that they meet the current ICMJE criteria for 
Authorship. 

Author contributions 

Vivian Hawn: Conceptualization, Writing- Original draft prepara-
tion. Thomas Vo: Writing- Reviewing and Editing. David Flo-
menbaum: Writing- Reviewing and Editing. Richard Gibralter: 
Supervision, Writing- Reviewing and Editing. 

This submission has not been published anywhere previously and it 
is not simultaneously being considered for any other publication. This 
paper has not been previously rejected from any journal. 

Declaration of competing interest 

All authors have no financial disclosures. 

Acknowledgements 

None. 

References 

1. Radic M, Martinovic Kaliterna D, Radic J. Drug-induced vasculitis: a clinical and 
pathological review. Neth J Med. 2012;70(1):12–17. 

2. Bernstein RM, Egerton-Vernon J, Webster J. Hydrallazine-induced cutaneous 
vasculitis. Br Med J. 1980;280(6208):156–157. 

3. Finlay AY, Statham B, Knight AG. Hydrallazine-induced necrotising vasculitis. Br 
Med J (Clin Res Ed). 1981;282(6277):1703–1704. 

4. Peacock A, Weatherall D. Hydralazine-induced necrotising vasculitis. Br Med J (Clin 
Res Ed). 1981;282(6270):1121–1122. 

5. Hearne BJ, Hearne EG, Montgomery H, Lightman SL. Eye care in the intensive care 
unit. J Intensive Care Soc. 2018;19(4):345–350. 

6. Levin LE, Magro C, Horowitz J, Harp J. Hydralazine-associated cutaneous vasculitis 
presenting with aerodigestive tract involvement. Cutis. 2017;99(5):E25–E29. 

7. Alidoost M, Cheng J, Alpert DR. Propylthiouracil-induced anti-neutrophil 
cytoplasmic antibody vasculitis presenting with red eye followed by pulmonary 
hemorrhage: diagnostic and management considerations. Am J Case Rep. 2020;21, 
e925200. 

8. Doherty M, Maddison PJ, Grey RH. Hydralazine induced lupus syndrome with eye 
disease. Br Med J (Clin Res Ed). 1985;290(6469):675. 

9. Dubost JJ, Souteyrand P, Sauvezie B. Drug-induced vasculitides. Bailliere’s Clin 
Rheumatol. 1991;5(1):119–138. 

10. Ekenstam E, Callen JP. Cutaneous leukocytoclastic vasculitis. Clinical and 
laboratory features of 82 patients seen in private practice. Arch Dermatol. 1984;120 
(4):484–489. 

11. Radice A, Sinico RA. Antineutrophil cytoplasmic antibodies (ANCA). Autoimmunity. 
2005;38(1):93–103. 

12. Kandler MR, Mah GT, Tejani AM, Stabler SN. Hydralazine for essential hypertension. 
Cochrane Database Syst Rev. 2010;8, CD004934. 

V.S. Hawn et al.                                                                                                                                                                                                                                

http://refhub.elsevier.com/S2451-9936(22)00261-4/sref1
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref1
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref2
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref2
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref3
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref3
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref4
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref4
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref5
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref5
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref6
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref6
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref7
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref7
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref7
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref7
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref8
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref8
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref9
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref9
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref10
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref10
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref10
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref11
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref11
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref12
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref12


American Journal of Ophthalmology Case Reports 26 (2022) 101515

4

13. Schroeder HA, Morrow JD, Perry Jr HM. Studies on the control of hypertension by 
hyphex. I. Effects on blood pressure. Circulation. 1953;8(5):672–680. 

14. Chang C, Gershwin ME. Drug-induced lupus erythematosus: incidence, management 
and prevention. Drug Saf. 2011;34(5):357–374. 

15. Yokogawa N, Vivino FB. Hydralazine-induced autoimmune disease: comparison to 
idiopathic lupus and ANCA-positive vasculitis. Mod Rheumatol. 2009;19(3): 
338–347. 

16. Savige JA, Paspaliaris B, Silvestrini R, et al. A review of immunofluorescent patterns 
associated with antineutrophil cytoplasmic antibodies (ANCA) and their 
differentiation from other antibodies. J Clin Pathol. 1998;51(8):568–575. 

17. Choi HK, Merkel PA, Walker AM, Niles JL. Drug-associated antineutrophil 
cytoplasmic antibody-positive vasculitis: prevalence among patients with high titers 
of antimyeloperoxidase antibodies. Arthritis Rheum. 2000;43(2):405–413. 

18. ten Holder SM, Joy MS, Falk RJ. Cutaneous and systemic manifestations of drug- 
induced vasculitis. Ann Pharmacother. 2002;36(1):130–147. 

19. Martinez-Vea A, Ferrer I, Carcia C, Mayayo E, Oliver JA, Richart C. Systemic 
vasculitis resembling periarteritis nodosa in the lupus-like syndrome induced by 
hydralazine. Am J Nephrol. 1987;7(1):71–73. 

20. Maxwell D, Silver R. Laryngeal manifestations of drug induced lupus. J Rheumatol. 
1987;14(2):375–377. 

21. Weiser GA, Forouhar FA, White WB. Hydralazine hoarseness. A new appearance of 
drug-induced systemic lupus erythematosus. Arch Intern Med. 1984;144(11): 
2271–2272. 

22. Short AK, Lockwood CM. Antigen specificity in hydralazine associated ANCA 
positive systemic vasculitis. QJM. 1995;88(11):775–783. 

23. Ihle BU, Whitworth JA, Dowling JP, Kincaid-Smith P. Hydralazine and lupus 
nephritis. Clin Nephrol. 1984;22(5):230–238. 

24. Finks SW, Finks AL, Self TH. Hydralazine-induced lupus: maintaining vigilance with 
increased use in patients with heart failure. South Med J. 2006;99(1):18–22. 

25. Cameron HA, Ramsay LE. The lupus syndrome induced by hydralazine: a common 
complication with low dose treatment. Br Med J (Clin Res Ed). 1984;289(6442): 
410–412. 

26. Zuckerman R, Patel M, Costanzo EJ, et al. Hydralazine-associated adverse events: a 
report of two cases of hydralazine-induced ANCA vasculitis. J Bras Nefrol. 2018;40 
(2):193–197. 

V.S. Hawn et al.                                                                                                                                                                                                                                

http://refhub.elsevier.com/S2451-9936(22)00261-4/sref13
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref13
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref14
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref14
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref15
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref15
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref15
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref16
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref16
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref16
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref17
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref17
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref17
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref18
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref18
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref19
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref19
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref19
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref20
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref20
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref21
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref21
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref21
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref22
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref22
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref23
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref23
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref24
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref24
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref25
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref25
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref25
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref26
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref26
http://refhub.elsevier.com/S2451-9936(22)00261-4/sref26

	Hydralazine-induced vasculitis presenting with ocular manifestations
	1 Introduction
	2 Case report
	3 Discussion
	4 Conclusion
	Patient consent
	Funding
	Authorship
	Author contributions
	Declaration of competing interest
	Acknowledgements
	References


