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PRACTICE POINTS

- Hydralazine-induced antineutrophil cytoplasmic anti-
body vasculitis (HIAV) is a rare side effect of hydrala-
zine treatment and can have notable morbidity
and mortality.

Incidence and prevalence of HIAV is unclear due to
its rarity, but risk factors that have been identified are
older age, a cumulative dose of 100 g of hydralazine
at the time of presentation, female sex, thyroid dis-
ease, HLA-DR4 genotypes, slow hepatic acetylation,
and the null gene for C4.

- Symptoms of HIAV can include fever, malaise, arthral-
gia, weight loss, or even involvement of organs such
as the kidneys and lungs.

If recognized early, cessation of hydralazine and
supportive therapy generally are sufficientyhowever,
severe cases may need management with high-dose
corticosteroids, rituximab, and even plasmapheresis.

To the Editor:

Hydralazine-induced antineutrophil cytoplasmic antibody
vasculitis (HIAV) is a rare side effect that may develop in
patients treated with hydralazine. Without early recogni-
tion and hydralazine cessation, patients often develop
acute renal failure and pulmonary hemorrhage that may
result in death. We present a case of HIAV.

A 67-year-old woman presented with progressive,
tense, hemorrhagic, and necrotic bullae on both sides of
the face and neck as well as the extremities of 2 weeks’
duration. She had a history of hypertension and a thyroid

nodule after unilateral /thyroid lobectomy. A review of
symptoms was positive for‘worsening dyspnea and pro-
gressive generalized weakness. Noteworthy medications
included amlodipine, metoprolol, levothyroxine, and oral
hydralazine 75 mg 3 times daily for 13 months.

Bullae first appeared on the patient’s scalp and quickly
progressed with a cephalocaudal pattern with a propensity
for sthe ‘eyes, nostrils, and labial mucosa (Figure 1). The
tongue was covered by an eschar, and she had diffuse peri-
orbital edema. Additionally, concentric purpuric patches
were noted on the thighs and lower legs (Figure 2).

FIGURE 1. Hydralazine-induced perinuclear antineutrophil cytoplasmic
antibody vasculitis. The nares and periocular and perioral skin were
affected by well-demarcated, firm, hemorrhagic, and necrotic bullae
alongside erosions.
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FIGURE 2. Hydralazine-induced perinuclear antineutrophil cytoplasmic
antibody vasculitis. Multiple annular purpuric patches presented on
the thighs.

Pertinent laboratory findings included a positive anti-
nuclear antibody titer of 1:320 and perinuclear anti-
neutrophil cytoplasmic antibody (ANCA) titer of 1:160,
along with an elevated serum creatinine level (2.31 mg/
dL [reference range, 0.6-1.2 mg/dL]). Bilateral perihilar
infiltrates with bilateral pleural effusions were noted on
a chest radiograph.

While hospitalized, she developed pulmonary heo

orrhages and a progressive decline in respirato

She subsequently was admitted to the medic ve
care unit. Aggressive support was administered, V-
eral skin biopsy specimens were obtai long an
endobronchial biopsy of the right mid

Skin histopathology revealed<a. n vasculitis

(Figure 3). Direct immunofl C
formed. Lung histopatholo ed fragments of bron-
chial tissue with acute a hro inflammation, focal
necrosis, granulation ti ation, edema, and squa-
mous metaplasia. T the clinical history, these
findings were co ntwith HIAV.

Hydralazine ediately discontinued, and the
patient was started 5 mg daily of intravenous meth-
ylprednisolone; methylprednisolone was later changed
to oral prednisone 30 mg daily. Due to multiple organ
involvement—lung and kidney—intravenous rituximab
375 mg/m? every week for 4 weeks, per lymphoma
protocol, was started. Within 2 weeks of beginning
therapy, her renal function and respiratory status
improved, and by week 4, the skin lesions had completely
resolved. Although initially she did well on immunosup-
pressive therapy with resolution of all symptoms, the
patient contracted Clostridium difficile—induced systemic
inflammatory response syndrome after 5 weeks of ther-
apy and died.

Hydralazine was first introduced in 1951 for adjunc-
tive hypertension therapy due to its vasodilation
effects.’ Since its introduction, it has been implicated in

was not per-
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HYDRALAZINE-INDUCED ANCA VASCULITIS

FIGURE 3. Hydralazine-induced perinuclear antineutrophil cytoplasmic
antibody vasculitis histology. A, Epidermal necrosis with dense
neutrophilic inflammatory infiltrates (H&E, original magnification X2).
B, Necrotizing vasculitis (H&E, original magnification x10).

2 important disease processes: HIAV and hydralazine-
induced lupus.

Hydralazine-induced ANCA vasculitis was first
documented in 1980; by 2011, multiple cases had been
reported.!” Hydralazine-induced ANCA  vasculitis
has occurred in patients aged 11 to 79 years taking 50 to
300 mg daily. Symptom onset varies from 6 months to
14 years, with a mean exposure duration of 4.7 years and
mean daily dose of 142 mg.”

Clinical manifestations range from less specific, such
as fever, malaise, arthralgia, myalgia, and weight loss, to
single tissue or organ involvement that may be fatal. The
most frequent clinical features include kidney involve-
ment (81%), cutaneous vasculitis (25%), arthralgia (24%),
and pleuropulmonary involvement (19%). Cutaneous
manifestations include but are not limited to palpable
lower extremity purpura; morbilliform eruptions; and
hemorrhagic blisters on the lower legs, arms, trunk, nasal
septum, and uvula.'*#
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HYDRALAZINE-INDUCED ANCA VASCULITIS

The most commonly affected organ is the kidney,
which commonly presents as hematuria, proteinuria,
and elevated serum creatinine level. Histopathologically,
patients most likely will have necrotizing and crescentic
glomerulonephritis that is pauci-immune by immuno-
fluorescence.” The lungs are the next most commonly
affected organ, with a classic presentation of cough,
dyspnea, and hemoptysis in the setting of intra-alveolar
hemorrhage.®® When both the kidneys and lungs are
involved, the patient is said to have pulmonary-renal syn-
drome that is characterized by lung infiltrates or nodules
with or without hemorrhage, hemoptysis, and pleuritis in
the setting of glomerulonephritis."*

Clear data on incidence and prevalence of HIAV does
not exist due to the rarity of the disease and the lack
of prospective studies. To identify a clear incidence and
prevalence, prospective longitudinal studies with larger
cohorts along with better recognition and diagnosis are
needed.*®!® A few predisposing risk factors have been
identified, including older age, a cumulative dose of
100 g at the time of presentation, female sex, a history
of thyroid disease, HLA-DR4 genotypes, slow hepatic
acetylation, and the null gene for C4.1%5*1 Qur patient
was an older woman with a history of thyroid disease who
had been taking oral hydralazine 75 mg 3 times daily for
13 months. During this 13-month duration, she had no
dose adjustments.

Currently, the pathomechanism for HIAVis unclear and
may be multifactorial. There are 4 main theories*#10413;

1. Hydralazine and its metabolites accumulate
inside neutrophils, then subsequently bind<and
alter the configuration of myeloperoxidase (MPO).
This alteration leads to spreading.of the autoim-
mune response to other autoantigens,making neu-
trophil proteins (eg, elastase, lactoferrin, nuclear
antigens) immunogenie:

2. Hydralazine binds 4MPO in 'neutrophils, creat-
ing cytotoxic products \that induce neutrophil
apoptosis. Neutrophil apoptosis without priming
then results’ in ANCA antigen presence on the
neutrophil cell. membrane and the formation of
MPO-ANCA. Myeloperoxidase-ANCA then binds
to these membrane-bound antigens that cause
self-perpetuating, constitutive activation through

cross-linking with proteinase 3 or MPO and
Fcy receptors.

3. Activated neutrophils in the presence of hydrogen
peroxidase release MPO that converts hydralazine
into a cytotoxic product that is immunogenic for
T cells that activate ANCA-producing B cells.

4. Histone H3 trimethyl Lys27 (H3K27me3) levels are
perturbed in HIAV, which leads to aberrant gene
silencing of proteinase 3 and MPO. In contrast,
the demethylase Jumonji domain-containing pro-
tein 3 for the H3K27me3 histone is increased in
patients without HIAV. Based on this data and the
data showing a role for hydralazine in reversing
epigenetic silencing of tumor suppressor genes in
cancer cells,” it has been propesed that hydralazine
may reverse epigenetia’ silencing of proteinase 3
and MPO.

Diagnosing HIAV isstill difficult because physicians
do not recognize the drug'as the etiologic agent, there
is extensive variabilitydn duration between starting the
drug and onset of symptoms, and there often is a failure
to order the appropriate laboratory and invasive tests
needed forevaluation and diagnosis.>>#1%12 Despite these
difficulties, a set of criteria and practices for diagnosis
are delineated in Table 1, with the key diagnostic feature
being resolution with hydralazine cessation.">7#2

A comprehensive drug history from at least 6 months
prior to presentation is essential. Biopsies also are strongly
encouraged to confirm the presence of vasculitis and to
determine its severity.®'? If renal biopsies are performed,
they typically show scant IgG, IgM, and C3 deposition
that is characteristic of ANCA-positive pauci-immune
glomerulonephritis. Compared to hydralazine-induced
lupus, renal involvement in the setting of HIAV has a rela-
tive lack of immunoglobulin and complement deposition
with histopathology and immunostaining.*

Laboratory test results including serum MPO-ANCA
(perinuclear ANCA) with coexisting elastase and/or lacto-
ferrin autoantibodies is characteristic of HIAV. Antinuclear
antibody, antihistone, anti-double-stranded DNA, and
antiphospholipid antibodies along with low complement
levels also may be present.>*%1%1315 Tt is recommended
that ANCA assays combine indirect immunofluorescence
with antigen-specific enzyme-linked immunosorbent

TABLE 1. Diagnostic Criteria for Hydralazine-Induced ANCA Vasculitis'® /812

1. The 1994 Chapel Hill Consensus Conference'? definition of AAV should be fulfilled by all patients

2. Signs and symptoms should have a temporal relationship to hydralazine and should subside with hydralazine cessation

3. Patients should have a positive serum ANCA, especially if multiantigenicity (eg, antilactoferrin, antielastase) is present

4. Exclude other vasculitides and mimickers

Abbreviations: ANCA, antineutrophil cytoplasmic antibody; AAV, ANCA-associated vasculitis.
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HYDRALAZINE-INDUCED ANCA VASCULITIS

TABLE 2. Recommended Therapeutic Approaches for Treatment of

Hydralazine-Induced ANCA Vasculitis®® '

1. Withdraw the causal agents, avoid rechallenges, and consider avoiding similar drug classes

2. If organ involvement has occurred, corticosteroids, glucocorticoid-sparing medications, and/or rituximab should be initiated.
Prednisone can be administered at 1 mg/kg/d for the first 4-8 wk followed by a gradual taper over the next 6-12 mo

3. If severe organ involvement occurs (eg, necrotizing glomerulonephtritis, focal segmental necrotizing glomerulonephritis, diffuse
alveolar hemorrhage), then methylprednisolone pulse therapy (ie, 1000 mg/d IV for 3 d) should be started followed by a

combined corticosteroid and immunosuppressive drug regimen

4. Consider plasmapheresis if massive pulmonary hemorrhage is observed

Abbreviations: ANCA, antineutrophil cytoplasmic antibody; IV, intravenous.

assay.® With respect to its idiopathic counterpart,
patients may only present with MPO-ANCA, while
other aforementioned antibodies (eg, antihistone, anti—
double-stranded DNA) are rarely found or are entirely
absent.>® Patients with HIAV often have higher titers of
MPO-ANCA.>® In hydralazine-induced lupus, patients
rarely have MPO-ANCA.

When a diagnosis of HIAV is made, it cannot be con-
firmed until hydralazine is discontinued and the patient’s
symptoms resolve. Therefore, it is both diagnostic and
therapeutic to discontinue hydralazine when HIAV s
suspected. If recognized when the patient is only. pre-
senting with nonspecific symptoms, simple hydralazine
cessation may be all that is needed; however, because
recognition and diagnosis of HIAV iswdifficult,” most
patients present when the disease is severe and has pro-
gressed to organ involvement.5'

Treatment recommendations  are» highlighted in
Table 2.%912 Glucocorticoid therapy is believed to work
by preventing T-cell and«<B-cell maturation needed to
produce MPO-ANCA.<Rituximab, on the other hand,
is suspected to act by clearing the peripheral blood of
MPO-ANCA B cells.”' Of note, patients with HIAV are
different from their idiopathic counterparts because they
usually need shorter courses of immunosuppressive ther-
apy, long-term maintenance usually is unnecessary, and
their prognosis generally is good if the offending agent
is withdrawn.””'? Once the appropriate therapy is insti-
tuted, vasculitic manifestations are expected to resolve
10 days to 8 months after hydralazine cessation; how-
ever, a response often is seen within 1 to 4 weeks after
initiation of systemic treatment.*® Serum ANCA should
be monitored, and there should be surveillance for the
emergence of a chronic underlying vasculitis.®*?

Our patient highlights the importance of identifying
individuals at risk for HIAV. We seek to increase recogni-
tion of this entity, as it is not commonly seen in a derma-
tologic setting and is associated with high morbidity and
mortality, as seen in our patient.
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