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Neurotoxic Reaction to Lindane 
in an HIV-Seropositive Patient
An Old Medication’s New Problem
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Scabies is a com m on infestation for patients o f  all ages 
throughout the world. One o f  the standard therapies for 
scabies is 1% lindane lotion. Lindane has been associated 
with neurotoxic reactions, specifically seizures. W e de
scribe a case o f  a middle-aged adult man with human 
immunodeficiency virus (H IV ) infection who was found 
to have typical scabies and was treated with a single top
ical application o f  lindane. Tw o hours after the applica
tion, the patient experienced a new-onset generalized

seizure. W e believe that the triad o f  H IV  infection, 
medications that reduce seizure thresholds, and percuta
neous absorption factors, in the aggregate, induced the 
seizure. W e believe that lindane should not be pre
scribed for patients with H IV  infection.
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Scabies is a contagious pruritic dermatosis caused by the 
Sarcoptesscabiei mite. It  continues to be a com m on infes
tation for people o f  all ages, especially among imprisoned 
or institutionalized populations.1 For more than 4 0  years, 
one of the standard therapies for scabies has been 1% 
lindane lotion or cream.2 Lindane has becom e the most 
commonly prescribed scabicide in the United States and 
throughout most o f  the world.3

Lindane has been associated with systemic adverse 
reactions including those affecting the nervous sys
tem.2>4-5 One o f  the most serious sequelae involves neu
rological stimulation, producing, most notably, seizures. 
Seizures can lead to  hypoxemic acidosis and can result in 
neurological deficits or death. M ost reported and anec
dotal cases o f  such adverse reactions have involved inap
propriate use or ingestion. Neurotoxicity associated with 
appropriate use o f  the scabicide is rare and appears to 
involve those patients— infants, children, the mainour-
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ished, and the elderly— in whom concom itant factors in 
crease cutaneous absorption.6- 8 We report a case o f  lin
dane poisoning in a 3 8 -year-old prisoner with the human 
immunodeficiency virus (H IV ).

Case Report
A 38-year-old Hispanic male prisoner, known to be H IV - 
seropositive for 2 years, was admitted to the psychiatry 
service at Kings County Hospital. The dermatology ser
vice was consulted approximately 3 weeks after his admis
sion for evaluation o f  a generalized pruritic rash. The 
patient was alert and oriented and denied any medical 
history o f  cutaneous disorders or drug allergies. His 
height and weight were 168 cm and 72 kg, respectively.

Physical examination revealed numerous erythema
tous papules 1 to 2 mm in diameter. There were excoria
tions and lichenification in his finger webs, axilla, waist, 
and groin. Burrows were evident. N o nodules in the groin 
area were noted. A scraping was positive for mites, eggs, 
and fecal pellets. A diagnosis o f  typical scabies was made. 
Additionally, the patient had mild seborrheic dermatitis 
o f  the scalp, face, neck, and trunk, and tinea cruris. At the
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time o f  examination, the patient was taking 100  mg o f 
chlorpromazine twice daily, which had been initiated on 
the day o f  his admission for violent agitation. Neither the 
patient nor his family had a history o f  seizures.

Lindane 1% lotion was prescribed. The patient had 
been sponge-bathed approximately 4 5  minutes before 2 
oz o f  the lotion was applied. After the medication was 
administered by one o f  the staff nurses, the patient dressed 
himself. Tw o hours later, he began experiencing general
ized tonic-clonic seizure activity. Intravenous diazepam 
and phenytoin were administered. The seizure lasted ap
proximately 30  minutes. During the interim, the patient’s 
clothing was removed and his body was washed to  remove 
residual lotion. H e was intubated for severe hypoxic aci
dosis and transferred to  the intensive care unit. N o further 
seizures occurred.

Results o f  a toxicology screen and all blood tests at 
that time were within normal limits. Urine and blood 
cultures were negative. Cryptococcol and toxoplasmosis 
titers were within normal limits. A lumbar puncture re
vealed no abnormalities. A V D R L  test was nonreactive. 
Acid-fast bacilli tests were negative. The C D 4 count was 
2 0 0  cells/juL. A chest radiograph showed no active dis
ease. A com puted tomographic scan o f  the head was in
terpreted as being consistent with encephalopathy. N o 
enhancing intra- or extra-axial lesion was noted.

A physical examination in the intensive care unit re
vealed a postictal and confused patient. By day 5 after the 
seizure, a neurological examination found the patient to 
be significantly dem ented; he was able to follow simple 
commands and verbally communicate a few words with 
minimal comprehension. N o cranial nerve abnormalities 
were noted and no weakness or sensory loss was evident. 
There was a mild right upper extremity trem or and a 
generalized hyperreflexia with positive Babinski’s signs 
bilaterally. Frontal release signs were present. O n day 7 
postseizure, an electroencephalogram was performed and 
interpreted as consistent with encephalopathy. The pa
tient’s rash gradually worsened over the next 8 days. Per- 
methrin 5% cream was prescribed on day 9 postseizure. 
His rash gradually resolved over the next several days.

Gas chromatography studies performed 18 hours af
ter the seizure identified a lindane serum concentration 
level o f  4 6  parts per billion (P P B). At the laboratory 
where the studies were done, levels greater than 2 0  PPB 
are considered toxic. Results o f  sequential serum concen
trations are shown in Figure 1. Cerebral spinal fluid levels 
were not reported because o f  a technical error. The pa
tient’s neurological status has remained stable. N o new 
seizure has occurred in the 3 months since his initial 
seizure.

LINDANE SERUM 11/2 = 18hours

Application First Serum Second Serum Third Serum 
of Lindane Level (18h) Level (29h) Level (47h)

T i m e  ( h o u r s )

Figu re 1. P lo tted  actual and exp ected  serum  lindane levels re
co rd ed  in hours after topical application utilizing a lindane se
rum  t V i= 1 8  hours. P P B  d en otes parts p er billion.

Background
Our case appears to be unique in the literature. It is the 
report o f  a male adult with mild to  moderate epidermal 
barrier dysfunction. His medication and medical condi
tion may have reduced his seizure threshold sufficiently so 
that a single topical application o f  lindane induced a gen
eralized seizure. Since several factors may have indepen
dently com bined at one instant to induce the patient’s 
seizure, we will review each one separately.

Percutaneous Absorption

Percutaneous absorption is a complex process that has 
been studied extensively but is still poorly understood and 
highly individualized.9’10 W ester and M aibach,9 in theit 
classic review on percutaneous absorption, emphasized 
the multilevel complexities involved in percutaneous ab
sorption, several o f  which apply to this case.

H ydration. Studies and reported cases have demon
strated that hydration o f  the skin increases penetration of 
certain drugs, including lindane.2’8’9’11 This results in an 
elevated systemic absorption probably secondary to in
creased percutaneous absorption with heat-associated 
dermal vasodilatation.

E pidermal B arrier D ysfunction. Epidermal barrier 
dysfunction affords greater systemic absorption o f medi
cations and contributes to the toxic reaction.12 Wester 
and Maibach9 demonstrated that stripping o f  the stratum
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corneum increased penetration by a factor o f  4 ,  and when 
the site was occluded, increased penetration by a factor o f  
90. E xcep t for malnourishment cases,13 all prior case re
ports of seizures induced by topically applied lindane have 
involved inappropriate or multiple applications o f  lin
dane, or lindane treatm ent o f  infants or the elderly. Gins- 
burg et al11 demonstrated that children with large areas o f  
weeping excoriated skin had higher lindane blood levels 
than did siblings with normal skin. Friedman7 reported a 
case of a boy aged 3 years 9 months who had congenital 
ichthyosiform erythroderma but no history o f  seizures. 
The child bathed 30  minutes before routine application o f 
lindane and experienced a tonic-clonic seizure 3 hours 
after the application.

Ag e . Previously reported cases o f  seizures induced by 
topically applied lindane have involved children or the 
elderly.7’8’13 In  infants and children, the ratio o f  cutane
ous surface area to  body weight can be up to three times 
that of an adult.9 Therefore, when the application area o f  
skin is equal in the infant and the adult, systemic absorp
tion and availability in the infant is greater. In the elderly, 
the skin undergoes changes, mostly degenerative, which 
affect epidermal barrier function.8 It is at these extremes 
of age that the risk o f  systemic absorption o f  lindane 
increases.

Anatomic S it e . Extent o f  absorption depends on the 
anatomic site to  which the compound is applied.14 C om 
pared with the cutaneous absorption rate o f  the forearm, 
the genitalia (eg, scrotum) usually have a 42-fold  and 
the axilla a 3 .6-fold  increased cutaneous absorption 
rate.9’10’15

Percutaneous A bsorption of L indane. Feldmann 
and Maibach10 determined that after applying 0.25%  lin
dane solution to  normal human forearm skin for 24  
hours, approximately 10% o f  the lindane was absorbed. 
Ginsburg et al11 demonstrated in children that peak blood 
concentrations o f  lindane are observed at 6 hours after 
routine topical application o f  1% lindane lotion. In Fried
man’s case report,7 the child had a seizure approximately 
3 hours after a single topical application o f  lindane cream.

Seizure Threshold

HIV Infection and S eizures. Seizures occur frequently 
in HIV-infected patients.16 In a hospital-based study in 
New York City, a 12% incidence o f  new-onset seizures in 
patients with H IV  infection was reported.17 Detectable 
causes include mass lesions, infections, and H IV  enceph
alopathy. H oltzm an et al18 demonstrated that H IV  en
cephalopathy was the identified cause o f  seizures in 24% of 
HIV-infected patients with new-onset seizures. The pre
sumed mechanisms include the diffuse muting o f  the sub
cortical driving force for normal brain activity, possible

diffuse cortical irritability, and other effects o f  the patho
logic changes induced by H IV.

M edications and S eizures. Certain medications, es
pecially those that affect the central nervous system 
(C N S), are potentially epileptogenic. Chlorpromazine is 
an antipsychotic drug that produces a proconvulsant ef
fect by lowering the seizure threshold, even at recom 
mended dosages.19 Lindane is a fat-soluble compound 
that has the ability to be stored in human tissue and in the 
CN S for protracted periods,2 even after topical applica
tion.4’20 Litterst and Miller21 demonstrated in dogs that 
levels o f  lindane in the CNS were 5 to 12 times higher 
than the levels o f  lindane in the blood. In guinea pigs, 
Solom on et al22 found that the levels o f  lindane in the 
brain were 10 times greater than in the blood following 
topical application o f  1% lindane. Davies et al4 were the 
first to report that after topical application, levels o f  lin
dane in human brains demonstrated a higher (threefold) 
concentration as compared with serum levels. One o f  
lindane’s adverse side effects includes seizures.

Discussion
The patient’s age and mild to moderate epidermal barrier 
dysfunction differentiate this case from previously re
ported cases o f  seizure induced by topically applied lin
dane. Regarding the cutaneous factors, the patient was 
sponge-bathed prior to application o f  the medication. 
Based on case reports o f  seizures after topical lindane 
application, it is clear that there is increased percutaneous 
absorption after hydration. Further, the patient was H IV - 
seropositive. Patients with H IV  have been noted to have 
higher mite burdens23 and extensive, exaggerated inva
sion, often necessitating repeated or sequential treat
m ent.24 O ur patient also had a mild degree o f  seborrheic 
dermatitis and a moderate degree o f  inflamed tinea cruris. 
These are all important observations because in this sce
nario, several o f  W ester and M aibach’s9 factors o f  percu
taneous absorption came into play. First, lindane was ap
plied generally, in particular to the scrotum and axilla. 
The concom itant inflammation from the tinea and sebor
rheic dermatitis and exaggerated infestation enhanced the 
normal percutaneous absorption o f  the medication. Sec
ond, the replacement o f  the patient’s street clothes after 
application o f  the medication could be perceived as tan
tamount to  semiocclusion. Under such circumstances, a 
4 - to 20-fold  increase in cutaneous penetration ratio 
could occur.9

Neurologically, subcortical structures, primarily the 
thalamus, have excitatory and inhibitory input on the 
synchronization o f  cortical neurons.25 Further, there is a 
3- to 12-fold preferential storage o f  lindane in the CN S as
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T i m e  ( h o u r s )

Figu re  2 .  A  com p arison  o f  serum  levels in all rep orted  cases o f  
seizure in d u ced  by a single topical application o f  lindane. PP B  
d en otes parts p er billion. (N M S  L a b o rato ry  D ata ob tain ed  
th ro u g h  personal co m m u n icatio n  w ith th e d irecto r, 1 9 9 4 .)

compared with serum. In this patient, confounding fac
tors (H IV  infection and medications) affecting both the 
subcortex and cortex allowed for the propagation o f  epi
leptogenic activity.

After review o f  prior case reports, two questions re
main: (1 ) was the patient able to  cutaneously absorb a 
sufficient amount o f  lindane in 2  hours to  cause his sei
zure? and (2 ) was the seizure caused by a single factor, 
such as H IV  infection, or by multiple factors?

The first issue is whether the patient would have had 
a seizure within 2 hours after the application i f  lindane 
had been the only inciting agent. There is no reason to 
believe that peak serum levels at 6  hours11 are necessary or 
sufficient to initiate a seizure, especially in certain persons. 
Friedman7 reported a case o f  seizures induced by topically 
applied lindane after only 3 hours.

The next issue is whether the toxic serum level o f  
lindane (4 6  P PB) could have, by itself, induced a seizure 
in this adult patient. Figure 2 demonstrates a comparison 
o f  serum lindane levels in all reported cases o f  seizures 
induced by a single topical application. Tenenbein8 re
ported lindane-induced seizures in three elderly patients, 
and Friedman7 in one young child. Serum lindane levels 
for all these patients have been extrapolated to a time o f  
18 hours postseizure to time-adjust their levels with our 
patient’s. N M S Laboratory, which performs a majority o f  
our region’s lindane levels, has data for eight single-appli
cation seizure cases, all o f  which had serum levels greater 
than 8 0  PPB at 18 hours (personal com m unication, di
rector, N M S Laboratory, 1 9 9 4 ). Figure 2 demonstrates 
that at 18 hours, serum lindane levels o f  all reported cases, 
except for the case o f  a marasmic infant reported by Pra- 
rnanik and H ansen,13 were greater than 80  PPB. When 
compared with previously reported cases o f  seizure in

duced by a single topical application o f  lindane, our pa. 
tient’s serum level o f  lindane was not quite one half, and 
in some cases, less than one sixth the level o f  the others 
Thus, it is possible that our patient’s seizure was solely a 
result o f  the toxic levels o f  lindane. Furthermore, several 
similar episodes o f  seizures in HIV-seropositive patients 
following application o f  lindane that occurred in several 
San Francisco clinics recently have been communicated to 
two o f  the authors (B .A .S ., E .M .C .).

Could the seizures have been related solely to the 
patient’s H IV  infection and encephalopathy? We cannot 
prove the negative. I t  is possible that a patient could have 
his first and only seizure 2 hours after lindane was applied 
to  his body without lindane being a factor.

Conclusions
W e believe that in this case the triad o f  medications 
(chlorpromazine and lindane), H IV  infection, and percu
taneous absorption factors (epidermal barrier dysfunc
tion, skin hydration, and occlusion) were sufficient in 
com bination to reduce the patient’s seizure threshold so 
that a single application o f  lindane induced a seizure.

The National Pediculosis Association (NPA) estab
lished a public reporting registry in May 1994 for issues 
related to scabies and lice (personal communication, Debo
rah Altschuler, Executive Officer, NPA, October 24,1994). 
O f  the initial 2 8 0  adverse drug reactions reported as of Sep
tember 1994, 69.3% involved the use o f lindane. There- 
ported reactions were primarily seizures, behavioral changes, 
neuromuscular complaints, and complications with preg
nancy and delivery. The NPA data suggest that there is a 
greater incidence o f  severe adverse reactions associated with 
the use o f  lindane than previously believed and that the 
improper application o f  lindane is the rule rather than the 
exception.

It is difficult to manage scabies in patients with HIV, 
particularly those who are severely immunosuppressed. Re
peated treatment with a scabicide and use o f  sequential 
agents may be necessary. W e recommend against prescribing 
lindane for patients with H IV  infection or a reduced seizure 
threshold from any cause. I f  lindane is used as a scabicide, we 
recommend the establishment o f  protocols, the salient fea
tures o f which are listed in the Appendix.
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