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Pellagra in isoniazid preventive and antiretroviral therapy
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A B S T R A C T

Pellagra is caused by cellular deficiency of niacin or its precursor amino acid, tryptophan. Isoniazid
preventive therapy (IPT) is the administration of isoniazid (INH) to latent tuberculosis (TB) infection
affected people preventing advancement to active TB disease. Although potentially life-saving for human
immunodeficiency virus (HIV)-infected people with no active TB, IPT is arguably a possible player in
pellagra in addition to well-known malnourishment determinants particularly in developing nations
where diagnosis is often overlooked or delayed.
A case study examines clinical presentation and possible causes of pellagra, in HIV + patient on

isoniazid prophylaxis. The 30 year old female on routine antiretroviral therapy presented with diarrhea,
abdominal discomfort, painful swallowing, and epigastric pain, facial rash spread on the forehead, nose,
cheeks and the chin, upper and lower limbs. Withdrawal of isoniazid, administration of nicotinamide and
niacin supplements showed clinical improvement in four weeks. Decreased serum tryptophan in persons
living with HIV (PLHIV) under IPT and lack of minimum dietary proteins threshold would be pointers to
isoniazid induced pellagra risk. Appropriate dietary intake and counseling ought to be emphasized
among PLHIV. Tryptophan and nicotinamide serum levels should be part of baseline investigations in
PLHIV starting IPT and where feasible clinically, niacin/nicotinamide supplementation be adopted.
© 2019 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

HumanImmunodeficiency Virus(HIV)infection isconsideredthe
strongest risk factor for tuberculosis (TB) disease among people
living with HIV (PLHIV) [1,2]. Isoniazid preventive therapy (IPT) is a
core intervention for the prevention of active TB infection among
PLHIV [2,3], and is usually administered for a period of 6–12 months
[2]. Even so, the effectiveness of IPT in PLHIV in high burden TB
settings may be limited to the period during which IPT is given, may
have suboptimal efficacy in immunocompromised individuals [4]
and does not protect against reinfection after therapy cessation [5].
Moreover, high rates of transmission and re-infection among PLHIV
in settings with high prevalence of TB increase the risk of
development of active TB [6]. In such settings, lifelong IPT may be
beneficial for PLHIV. While recognizing the life-saving impact for
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human immunodeficiency virus (HIV)-infected people who do not
have active TB, IPT is arguablya possible player inpellagra in addition
to well-known malnourishment determinants particularly in
developing nations where diagnosis is often overlooked or delayed.

Pellagra (pelle agra, Italian for leather skin) has long been
established to be caused by a cellular deficiency of niacin or its
precursor amino acid, tryptophan. Niacin is the generic name for
two compounds: nicotinamide and nicotinic acid similarly
recognized as vitamin B3, is essential for carbohydrate, fat, protein
and alcohol metabolism, detoxification of drugs and reactive
oxygen species, cell signaling and DNA repair [7]. Food sources rich
in niacin include tuna fish, chicken, beef, peanuts, mushroom,
avocado, green peas, among others with recommended intakes of
about 14 mg per day [8] while it is advanced that people living with
HIV will have higher niacin requirements [9]. Symptoms related to
niacin deficiency are often observed in malnourished individuals
and as a complication of isoniazid therapy; however as earlier
substantiated, the diagnosis is often overlooked or delayed,
occasionally with life-threatening consequences [7,10–13]. Fur-
thermore, isoniazid-induced pellagra may occur despite pyridox-
ine supplementation [13–15].
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Clinically, the systemic disease resulting from niacin deficiency
is manifested by the 4 Ds: photosensitive dermatitis, diarrhea,
dementia, and death if it goes unaddressed [7,13]. The full tetrad of
symptoms is usually not well developed in infants and children
[16]. HIV infection induces pellagra like state; plasma tryptophan
levels are decreased in patients with HIV infection and high dose
nicotinamide treatment may successfully reverse this HIV-induced
metabolic abnormality [17,18]. It has been hypothesized that, HIV
infection induces niacin depletion and therapeutic niacin would be
a secondary preventive factor for AIDS in patients with HIV
infection [7,13,18]. Isoniazid is known to precipitate pellagra,
particularly in people with inadequate diets [19,20]. The structure
of isoniazid is very similar to that of nicotinamide and it has been
suggested that it competes with the latter at its site of action [10].
Reported findings of pellagra precipitated by isoniazid pointed out
that a hydrazine complex is formed with pyridoxine [21,22].
Pyridoxine is essential to the interconversion in the body of
tryptophan to nicotinamide [22,23]. Pellagra can be effectively
cured with intravenous or oral niacin or nicotinamide. A high
protein diet supplemented with B-group vitamins is needed for
complete recovery [23]. In lieu of the observations and context
challenging clinical realities of most developing nations where
diagnosis is often overlooked or delayed, the case study is of
Fig. 1. The patient’s skin lesions corresponding to before (A–D) and after (E–H) treat
forehead and the nose. B: Hyperkeratotic, hyperpigmented, sharply demarcated plagues o
of the right hand D: Scaly hyperpigmented rashes on both feet.
particular interest in examining clinical presentation and possible
causes of pellagra in a HIV + patient on isoniazid prophylaxis in
Kenya and sheds contextual driven insights of relevant clinical
value for advancing routine case profiling and subsequent
management and outcome.

Case presentation

A 30 year old female on a routine antiretroviral clinic visit
presented with diarrhea, abdominal discomfort, painful swallow-
ing, epigastric pain and a facial rash spread on the forehead, nose,
cheeks and chin. The rash on the face was pruritic (Fig. 1A)
especially when the patient was exposed to sunlight. There were
also rashes on both fore arms, both hands and both feet (Fig. 1B–D)
respectively. The patient reported to be weak and not able to
perform her usual chores. At the time of presentation of these
symptoms, she was on antiretroviral therapy (lamivudine,
tenofovir, and efavirenz) for several years from 2015 and
trimethoprim/sulfamethoxazole prophylactic therapy. Isoniazid
prophylactic therapy (IPT) (300 mg) and pyridoxine (50 mg) from
4th January 2018. The patient did not have signs/symptoms of
tuberculosis and had no history of tuberculosis treatment in the
past. There was no history of alcoholism or cigarette smoking. She
ment respectively. A: Edematous, hyperpigmented vessiculobullous lesions on the
n the extensor surface of the right forearm. C: Scaly hyperpigmented rash at the back
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lived with her five children. A dietary history data collected
revealed that the 30 year old female relied on maize as the main
staple food that was often consumed with kale (green leafy
vegetables locally referred to as sukuma wiki). She rarely consumed
beans and meat. The woman was a farmer and did not engage in
poultry keeping.

Clinical examination revealed that the patient was distressed
and had hyperpigmented rashes on the forehead, nose, zygomatic
and just below zygomatic regions, upper lip, lower lip, and chin.
Some parts of the rashes had acne-like appearance; when
squeezed gently a white substance (sebum) came out. The facial
rash had a butterfly-like appearance. There were rashes on both
feet and hands with no definite margins, all hyperpigmented.
There were two separate rashes with definite margins on the
lateral side of the right forearm just below the elbow joint. The rash
closer to the elbow joint had its margins only with hyperpigmen-
tation. The rash below was entirely hyperpigmented. Tests done
include complete blood count (Table 1) which had all parameters
normal including a negative VDRL. Viral load result done earlier
indicated the patient was virally suppressed. An impression of
pellagra (isoniazid induced) was made with differentials as
sebaceous hyperplasia, acne, auto immune disorder and Systemic
Lupus Erythromatosus.

The management plan included withdrawal of isoniazid and
trimethoprim/sulfamethoxazole, nutritional review (dietary
counseling and niacin supplements), dermatological review,
nicotinamide capsules and prednisolone tablets. A review by a
dermatologist confirmed pellagra. Prednisolone was stopped after
one week. Nicotinamide capsules of 90 mg three times a day for 8
weeks were recommended. Pyridoxine dose increased to 50 mg
twice a day for 8 weeks. The nutritionist recommended increased
dietary proteins intake, preferably animal-source protein foods.
Niacin supplements- Replace with 5 mg/100 g of niacin was given
two level scoops per serving twice a day for 3 weeks and Ensure
with 5 mg /100 g of niacin given six level scoops per serving twice a
day for 5 weeks. The patient was reviewed weekly for the first 3
weeks then twice weekly. After the second week on treatment the
sebum secreting rash on the face disappeared and diarrhea
stopped. There was no fatigue. On the fourth week of treatment
there was marked improvement on the facial rash. The facial rash
was completely gone by the sixth week of treatment. All rashes had
cleared by the seventh week. Treatment was extended for a week
then stopped.

Discussion

This case demonstrates a near classical case of pellagra, in a
patient on antiretroviral and isoniazid prophylactic therapy whose
diet largely lacked majorly animal source foods and other foods
Table 1
Results of initial laboratory tests.

Laboratory test Results Reference interval (RI)

White blood cells (�109/L) 9.7 3.5–10.0
Lymphocytes (�109/L) 1.1 0.9–5.0
Granulocytes (�109/L) 17.1 1.2–8.0
Hemoglobin (g/dl) 11.9 11.5–16.5
Mean cell hemoglobin (pg) 27.3 25.0–35.0
Mean corpuscular volume (fl) 68.1 75.0–100.0
Hematocrit (%) 21.7 35.0–55.0
Platelets (�109/L) 390 130–400
HIV-1/2 Antibody test Positive
Hepatitis B surface antigen Not detected
Viral Load Below detectable

levels
Treponema pallidum test
(RPR)

Not detected
that are rich in niacin. At the time of diagnosis of pellagra the
patient had been on isoniazid for two months while she had been
adhering to ART for about 2 years and 1 month. There were neither
neurological symptoms nor signs. Withdrawal of isoniazid and
high dose of nicotinamide and niacin supplements, led to a notable
clinical improvement in four weeks. It has been established, for
routine dietary requirements, only 20 mg of niacin is required on a
daily basis while the use of nicotinamide for the treatment of HIV-
positive patients confirmed that dosages of 3 g/day could be well
tolerated [10,18]. In scenarios where the dietary fulfillment is
significantly exceeded, then niacin in either form is considered to
be a pharmacological agent or drug. The pharmacokinetics of
nicotinamide in humans; a study of twice-daily administration of
oral nicotinamide in a total daily dose of 25 mg/kg revealed a
plasma half-life of 3.5 h, and the mean maximum plasma
concentration was 42.1 mg/mL (0.3 mM) [10].

Despite it being apparent that isoniazid had adverse effects on
the normal metabolism of Vitamin B complex; B6 and niacin
shortly after its initial clinical use [10], it remains less well known
by clinicians that isoniazid can significantly affect niacin metabo-
lism in cases like IPT among PLHIV and that it has been observed to
induce clinical pellagra (i.e., niacin depletion) [10,12,13]. Decreased
tryptophan serum levels in PLHIV accelerate the development of
isoniazid induced pellagra [13,17] whereas lack of dietary proteins
contributes to development of pellagra in PLHIV [24]. However, the
deficiency is still present in cultures that rely on maize as their
primary source of sustenance.

Following further understanding of the pathophysiology of
pellagra in the 20th century, increased awareness and vitamin
fortification endeavors internationally [24], deficiency is rarely
seen presently. Nevertheless, sporadic cases have been reported in
the last few decades due to varied reasons ranging from alcoholism
to tuberculosis therapy and malabsorption disorders among others
[12,25]. The populations that are at the greatest risk are those that
rely on unfortified corn, or maize, as their primary food source with
Sub-Saharan Africa countries being adversely affected [25]. This is
in tandem with the fact that IPT is arguably a possible player in
pellagra in addition to well-known malnourishment determinants
particularly in developing nations where diagnosis is often
overlooked or delayed and HIV is prevalent necessitating IPT
[10,12,21,26]. Reliance on maize as the main staple food was the
case in the reported circumstance under IPT and dietary history
accompanied with appropriate counseling was emphasized. In
sub-Saharan Africa (SSA) context, more of related chemotherapy
challenges are prone to emerge as HIV and related co-infections
management and treatment regiments are progressively opti-
mized globally whereas food security challenges continue to
persist. Adherence to chemotherapy alongside nutrition counsel-
ling efforts need to be underpinned in advancing antiretroviral
therapy adherence across gender. Option B + HIV control and
management success lessons and gains would be adopted as is
being observed in the framework of Prevention of Mother To Child
Transmission (PMTCT) [26] in SSA. In which, the infected and
affected for instance marital partners or core family keens where
applicable are co-opted in clinical visit for not only moral support
but to reinforce the clinical treatment and nutritional management
knowledge shared for effective uptake at home and in the
communities.

In conclusion, isoniazid used in prophylaxis which is not weight
dependent may be relatively higher and has a potential of inducing
pellagra in maize dependent HIV positive populations. Isoniazid
prophylactic dose should be given according to body weight (5 mg/
kg body weight). Decreased serum tryptophan in persons living
with HIV (PLHIV) under IPT and lack of minimum dietary proteins
threshold would be pointers to possible risk of isoniazid induced
pellagra. Dietary history and appropriate counseling ought to be
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emphasized among PLHIV during ART initiation and treatment
follow up. Tryptophan and nicotinamide serum levels should be
part of baseline investigations in PLHIV starting isoniazid
prophylaxis and where feasible clinically, niacin/nicotinamide
supplementation be adopted [10,12,17,18,23].
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