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PURPOSE: The mayor symptoms of chronic anal fissure are
permanent pain, intense pain during defecation that lasts
for hours, blood in the stools, and sphincter cramps. It is
subsequent to formation of fibrosis infiltrate that leads to an
increased anal tone with poor healing tendency. This vi-
cious circle leads to fissure recurrence and chronicity. This
study was designed to show the efficacy of gonyautoxin
infiltration in healing patients with anal fissures. METHODS:
Gonyautoxin is a paralyzing phytotoxin produced by dino-
flagellates. Fifty recruited patients received clinical exami-
nation, including proctoscopy and questionnaire to evalu-
ate the symptoms. Anorectal manometries were performed
before and after toxin injection. Doses of 100 units of go-
nyautoxin in a volume of 1 ml were infiltrated into both
sides of the anal fissure in the internal anal sphincter. RE-
SULTS: Total remission of acute and chronic anal fissures
were achieved within 15 and 28 days respectively. Ninety-
eight percent of the patients healed before 28 days with a
mean time healing of 17.6 ± 9 days. Only one relapsed
during 14 months of follow-up. Neither fecal incontinence
nor other side effects were observed. All patients showed
immediate sphincter relaxation. The maximum anal resting
pressures recorded after two minutes decreased to 56.2 ±
12.5 percent of baseline. CONCLUSIONS: Gonyautoxin

breaks the vicious circle of pain and spasm that leads to anal
fissure. This study proposes gonyautoxin anal sphincter in-
filtration as safe and effective alternative therapeutic ap-
proach to conservative, surgical, and botulinum toxin thera-
pies for anal fissures. [Key words: Anal fissure; Anal
sphincters; Gonyautoxin; New treatment]

A nal fissure is a cut or crack in the anal canal that
may extend from the mucocutaneous junction to

the dentate line. This is a common problem that
causes substantial morbidity with a roughly equal in-
cidence in both genders and shows great reluctance
to heal without intervention.1

Classic symptoms are pain during or after defeca-
tion that often is severe and may last for several hours.
In most cases, there is bright blood on the toilet pa-
per. The cause of chronic fissure and the reasons for
the failure to heal remain unclear. Also unexplained
are the main characteristics of this painful condition,
including the predilection for posterior midline and
the lack of granulation tissue at the fissure site.

Spasm of the internal anal sphincter has been as-
sociated with anal fissure,2 and for many years treat-
ment has focused on alleviating hypertonia of the
sphincter. Since 1951, the common treatment for
chronic anal fissure in the United States and Europe
has been lateral internal sphincterotomy.3 This surgi-
cal procedure has fundamental drawbacks, such as
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permanent alterations in the control of gas, mucus,
and stool.1,4,5

Besides the sphincterotomy, medications also have
been used to temporarily create the effect of a sphinc-
terotomy, reducing the anal tone. Two such ap-
proaches, injection of botulinum toxin6,7 and topical
application of nitroglycerin8,9 or nifedipine oint-
ments,10 have been used to treat chronic anal fissure
avoiding internal anal sphincter (IAS) permanent in-
jury risk.

Microscopic planktonic algae produce phytotoxins.
In the sea, these toxins are accumulated by filter feed-
ers like bivalves.11 When humans consume these bi-
valves, they become intoxicated. Until now, six hu-
man illnesses associated with phytotoxins have been
described, one of them is paralytic shellfish poisoning
(PSP), whose primary clinical symptom is acute para-
lytic illness.12–15 This poison is formed by a mixture of
phytotoxins and their high toxicity is caused by the
reversibly binding to its receptor site on the voltage-
gated sodium channel on excitable cells, therefore,
blocking neuronal transmission. Local application of
small amounts of paralyzing toxins produces a flaccid
paralysis of striated muscle for periods that are dose
dependant.14–20

Until now 26 different PSP toxins that occur natu-
rally have been described,11,12,21–25 all of them ana-
logs of saxitoxin, the first one isolated25 and the most
studied one. PSP toxins are nonprotein, low molecu-
lar weight compounds and can be classified accord-
ing to its net charge at neutral pH into three groups: 1)
saxitoxins group net charge, +2; 2) gonyautoxins
group net charge, +1; 3) group of sulfocarbamoyl tox-
ins net charge, zero.12

This study was designed to examine gonyautoxin
local infiltration efficacy in the treatment of anal fis-
sure by reduction the anal tone, allowing fissure to
heal and thus eliminating the need for surgery, and to
propose a safe and effective alternative therapeutic
approach to botulinum toxin and ointment therapies.
This report describes a new therapy for anal fissure
involving injection of gonyautoxin into the IAS.

PATIENTS AND METHODS

This study was performed at the Coloproctology
Section, Surgery Department, Universidad de Chile
Clinical Hospital, Santiago, Chile. Fifty Hispanic
adults, aged 18 to 70 years, diagnosed with symptom-
atic anal fissures were enrolled in the study (Table 1).

Inclusion criteria: evidence of anterior, posterior, or
both circumscribed ulcers, induration at the edges
and exposure of horizontal fibers of the internal anal
sphincter, with symptoms of postdefecatory or per-
manent pain, bleeding, or both. Patients with fissure
history of more than two months were considered as
having chronic anal fissure. Two patients suffered
from chronic anal fissure for more than 21 years and
five for more than 6 years with periods of intense pain
and bleeding. All of them suffered from this pathology
since their last childbirth. This explains the high
symptoms mean duration value (Table 1).

Exclusion criteria: patients younger than aged 18 or
older than 70 years, pregnancy, and fissure associated
with other conditions, such as hemorrhoids, fistula, or
anal abscesses. The healing criteria and primary end
points of the study were pain relief and fissure epi-
thelization. This study complied with the Declaration
of Helsinki recommendation regarding biomedical re-
search involving human volunteers and was ap-
proved by the Institutional Review Board. The design
and purpose of the study and the potential risks of
participation were discussed with each of the volun-
teers before enrollment, and their written, informed
consent was obtained. This study was conducted un-
der approval from the Universidad de Chile Clinical
Hospital Ethics Committee and Public Health Institute
(Reference No. 00062), Santiago, Chile.

The study was initially proposed as a randomized,
double-blind trial in which the patients consecutively,
as they arrived to the Coloproctology Section, were
diagnosed and injected with toxin or placebo solu-
tion. After 15 patients were treated with placebo (a
toxin-free 0.9 percent NaCl solution), the double-

Table 1.
Characteristics of Patients With Anal Fissure

Characteristic

No. of
Patients
(N = 50)

Male/female ratio 17/33
Mean age (yr) 35.9 ± 13.1
Spontaneous pain 46
Postdefecatory pain 50
Bleeding 49
Mean duration of symptoms (mo) 25
Acute/chronic 17/33
Localization (posterior/anterior/bilateral) 35/10/5
History of constipation 42
Previous conservative treatment 36
Previous surgical treatment 2

Data are numbers or means ± standard deviations.
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blind trial was open for humanitarian and ethic rea-
sons, because after three weeks the patients injected
with toxin were healthy and the ones injected with
placebo showed no improvement or worsening of
their clinical condition. The double-blind trial was
open with the authorization of Chilean Public Health
Institute.

Each dose of toxin tested consisted in a sterile so-
lution of 100 units of gonyautoxins 2/311,26 in 1 ml
total volume of 0.9 percent of sodium chloride, with-
out preservatives. This dose was locally infiltrated in
both sides of the fissure, in the IAS using 0.5 ml in
each side. An insulin syringe with 25-gauge needle
(25 × 5) was used for the injection. One unit of the
paralyzing toxin activity corresponds to the amount of
toxins enough to block neuromuscular contraction of
mouse leg crural bicep for 1.5 to 2 hours. The gony-
autoxins were purified from shellfish highly contami-
nated with PSP toxins. The shellfish were collected in
Chilean Patagonia fjords.11,26

Anal pressures were measured by recording resting
and voluntary contraction pressures at baseline. Two
minutes after injection, a second anorectal manome-
try was performed, also testing the integrity of both
the anorectal inhibitory and anocortical reflexes of
each participant before and after the toxin injection.

Manometric recordings and an analysis of the trac-
ings were made using a water-perfusion system. The
anal canal pressure was recorded by stationary pull-
through technique using a water-filled microballoon
and external transducer (PVB) perfusion equipment
(Medtronic Inc., Bonn, Germany). The recording and
analysis of the tracing were both made by a comput-
erized system (8 channels polygraph ID, Medtronic
Polygraph with Polygram 98 version 2.2 software).
Anal resting pressures were recorded in millimeters of
mercury using the stationary pull-through technique
and the computer identified the mean pressure. The
maximal voluntary contraction was assessed by evalu-
ation of the voluntary contractions of anal sphincter in
each participant. Amplitude was expressed in milli-
meters of mercury.

The patients were clinically evaluated after 7, 14,
21, and 28 days from the day of injection. The injec-
tion pain scores and the pain two minutes after the
injections were evaluated by asking patients to rate
their pain in a Visual Analog Scale from 1 to 10, with
10 being the maximum pain value. The patients did
not receive stool softeners, bulk laxatives, or sitz
baths during the study. Long-term outcomes were de-
termined after 14 months follow-up.

RESULTS

No patients dropped out of the study or were lost to
the follow-up monitoring during the study, and none
suffered adverse events or negative side effects during
or after this study. One hundred percent of patients
showed immediate postinjection anal sphincter relax-
ation (Table 2). This relaxation was detected by digital
examination and anorectal manometry. The patients
declared that they felt anal anesthesia after injection.
During the digital examination, coloproctologists de-
tected the anal tone reduction, which persisted in the
seven-day postinjection examination. No inconti-
nence was observed (Table 2). One hundred percent
of the patients maintained the integrity of the anorec-
tal inhibitory and anocortical reflexes (Table 3).

Manometric recordings showed significant de-
crease in maximum resting pressure (MRP) in all pa-
tients injected. MRP after two minutes was 61.1 ± 22.8
mmHg (mean value ± standard deviation), decreasing
to 56.2 ± 12.5 percent of baseline values, representing
a mean reduction of 43.8 percent. Similarly, maximum
voluntary contraction pressure (MVCP) decreased to
74.3 ± 13.1 percent of baseline, representing a mean
reduction of 25.7 percent (Table 3).

All patients with acute anal fissures stopped bleed-
ing within 48 hours after injection. At the first clinical
control (7 days), they showed epithelization of the
lesion with modest pain only after defecation. At the
second clinical examination (14 days), they were to-
tally epithelized with scar formation. During this con-
trol, digital examination was possible with normal mi-
nor discomfort; all of them healed completely within
15 days.

Table 2.
Symptoms and Side Effects in Patients After Treatment

No. of Patients

No. of doses needed 2.6 ± 1.3
Mean healing time (days) 17.6 ± 9
Pain during injection (maximum,

10; minimum, 1)
5.8 ± 2.3

Pain two minutes after injection
(maximum, 10; minimum, 1)

1.6 ± 1.2

Duration of bleeding after
first injection (days)

1.2 ± 0.9

Duration of pain after first
injection (days)

2.1 ± 0.7

Flatus incontinence None
Fecal incontinence None
Digital examination (sphincter

immediate relaxation)
100

Side effects None

Data are means ± standard deviations or percentages.
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Chronic anal fissure patients also stopped bleeding
within 48 hours, but only 50 percent of the patients
showed epithelization during the first clinical control.
Nevertheless, the epithelization was evident in the
second control (14 days) and was complete 14 days
later in 98 percent of patients. By this time (28 days),
all of them were free of pain and asymptomatic. One
patient (59-year-old female) relapsed after three
months and required surgical intervention. She had
an eight-year history of recurrent anal fissures, with
periods of intense pain and bleeding, complicated
with subfissural infiltration and bleeding tendency.
Her anorectal manometry at baseline showed an MRP
of 118 mmHg and MCVP of 171 mmHg. Up to this
moment, and after 14 months of follow-up, the other
49 patients enrolled in this trial were asymptomatic
and healthy.

DISCUSSION

The fact that 100 percent of the patients immedi-
ately relaxed the anal sphincter after infiltration shows
that this toxin, locally injected, produces paresis in the
internal sphincters and reduces the anal tone. Impor-
tant findings in this study are that neither gas nor fecal
incontinence was observed and that all patients main-
tained their anorectal inhibitory and the anocortical
reflexes completely functional, suggesting that the in-

filtration blocks extra contraction of the muscle but
leaves enough strength for normal performance. Lo-
cal dose reinjections were performed without prob-
lems or side effects.

The gonyautoxin toxicity is caused by the revers-
ibly binding to its receptor site on the voltage-gated
sodium channel on excitable cells, thus blocking the
influx of Na+ ions and preventing nerve and muscle
cells from producing action potentials, therefore,
blocking neuronal transmission, which results in a
temporary paralysis of muscles.16,17 Gonyautoxin
paralyzes the injected sphincter reducing anal tone,
leaving the other muscles unaffected. The paretic ef-
fect lasts for more than one week. No side effects
were observed in the patients during a 14-month fol-
low-up, which points to the safety of this therapeutic
approach.

Of 50 patients, 3 acute and 33 chronic (36 in total)
were treated before this trial with conservative treat-
ments, such as sitz bath, stool softeners, high-fiber
diet, bowel regulation, and topical ointments. None of
them healed with those treatments.

The healing rate of both acute and chronic anal
fissures obtained in this trial was 98 percent within 28
days (49 patients); however, in the acute anal fissure
group, 100 percent of 17 patients were healed within
15 days. These results showed better efficacy com-
pared with other pharmacologic treatments, such as
botulinum toxin injection,7,27,28 nitroglycerin,8,9,29 or
nifedipine ointment applications.10

Chronic anal fissures treated with nitroglycerin
showed a healing rate ranging from 36 to 60 percent
within two to six months.10,29–32 The most recent re-
port showed an inexplicably high placebo response
with 50 percent of healing.32 Treatment with nitro-
glycerin manifests, as side effect, moderate-to-severe
headaches.10,30–32 The application of this ointment
during three months causes a decrease in the MRP
ranging from 17 to 38 percent without significant
change in MVCP.1,8,10,30,31

Topical nifedipine treatment also has been used for
healing chronic anal fissure, with a healing rate rang-
ing from 50 to 94.5 percent within six weeks.33,34 This
topical application does not produce negative side
effects, reducing MRP in only 11 percent of the base-
line without alteration in MVCP.34 Recurrence is fre-
quent in both ointment treatments: 31 percent of pa-
tients with nitroglycerin and 42 percent of those
treated with nifedipine.10

Botulinum toxin has been used as treatment for
idiopathic anal fissure since 1993,27 with healing rates

Table 3.
Anorectal Manometry Recordings

No. of Patients
(N = 50)

MRP
Before injection (mmHg) 108.8 ± 24.9
Two minutes after injection

(mmHg)
61.1 ± 22.8

% of MRP, two minutes
after injection

56.2 ± 12.5

MVCP
Before injection (mmHg) 159.9 ± 32.8
Two minutes after injection

(mmHg)
118.8 ± 12.7

% of MVCP, two minutes
after injection

74.3 ± 13.1

Reflexes
Recto-anal reflex

(% maintained)
100

Cortical-anal reflex
(% maintained)

100

MRP = maximum resting pressure; MVCP = maximum
voluntary contraction pressure.

Data are means ± standard deviations or percentages.
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ranging from 60 to 96 percent within two to six
months.7,27,28,31,35–37 The healing rate is associated
with the regimen dosage, which allowed healing in 96
percent of the cases in long-term treatments (6–12
months) using two doses of toxin.37,38 This toxin re-
duced anal tone in all patients from the fifth day after
injection.27 It is well known that botulinum toxin be-
gins producing its relaxant effect in approximately
five days in all the expanding spectrum of its clinical
uses. After two months of botulinum toxin treatment,
the MRP was reduced in a 28.4 percent, without sig-
nificant change in the MVCP.31 The treatment with
this toxin produces a chemical denervation that lasts
more than three months and exhibits approximately
10 percent of temporal fecal incontinence with 20 per-
cent recurrence.28,38 No other side effects have been
reported.7

The tissue immobilization is a healing fundamental
therapeutic principle. The treatment with both toxins
originates chemical denervation, which produces
muscle paralysis when injected locally. The question
that arises is why produce a three-month or more
chemical denervation when only 20 days are required
to heal anal fissures?

The therapy developed here answers this question.
Because of the gonyautoxin physiologic effect, block-
ing the voltage-gated sodium channel in a total re-
versibly way,18,19,39 its effect is dose-dependent
and the binding to its receptor site is only regulated by
affinity. Therefore, any mass equilibrium change
in the extracellular body fluid, close to the infiltrated
area (diffusion gradient), will favor the toxin dis-
sociation with the following reduction of the paretic
effect. The effect of the 100-unit dose used in this trial
lasted for 12 days. In contrast, botulinum toxin pro-
duced an irreversible chemical denervation that
lasted more than three months with the consequent
proteolytic structural damage. Muscle inactivation
persists until new fibrils grow from the nerve and
form junction plates on new areas of the muscle-cell
walls.40

The immediate sphincter relaxation produced by
gonyautoxin and the volume injection in which the
toxin is delivered (0.5 ml each side) are crucial for the
rate and time of anal fissure healing. Both are distinc-
tive features of these toxins compared with the other
pharmacologic treatments. The injected volume is im-
portant because, even when the toxin is infiltrated
into the internal anal sphincter, because of its small
thickness, 1-ml volume of toxin should spread to the
proximity and reach the external anal sphincter. This

explains the impressive fall of MRP and MVCP mea-
sured in this study.

CONCLUSIONS

Because of the outstanding effectiveness and safety
shown by gonyautoxin in this trial, gonyautoxin local
infiltration into IAS, on an outpatient basis, produced
a temporary pharmacologic immobilization of the
anal sphincter muscles that eliminated sphincter
spasm-the critical step that breaks the vicious circle of
damage, pain, and sphincter spasm, thus healing anal
fissures. Gonyautoxin infiltration represents a new
therapeutic approach for acute and chronic anal fis-
sures and because of its efficacy it should be prefer-
able to other pharmacologic treatments and surgery.
The latter has the inconveniences of permanent fecal
incontinence risk, five to seven weeks of healing time,
sphincter damage, and costly hospitalization.
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Invited Commentary

To the Editor—Not long ago, a proposal to inject a
highly lethal, biologic toxin to treat a benign condi-
tion would have been thought absurd. Such thinking
became obsolete with the advent of Botox� (Allergan,
Irvine, CA), and botulinum toxin therapy for disorders
as various as spastic torticollis, blepharospasm, anal
fissure, and aesthetically unpleasing facial wrinkles
has now gained widespread acceptance. Accordingly,
we should not be surprised to learn that a different
biologic toxin, gonyautoxin, is now being proposed
as a novel treatment for anal fissure, or that it appears
to be efficacious.

Despite steady improvement in study design and
increasing emphasis on randomized, controlled trials,
the optimal treatment of chronic anal fissure remains
uncertain. For years, lateral internal sphincterotomy
(LIS) was standard therapy for medically refractory
fissures, although reports of high rates of minor in-
continence dampened enthusiasm for the procedure.1

Meanwhile, “chemical sphincterotomy” using topical
agents such as glyceryl trinitrate (GTN) and diltiazem,
and injectable agents such as botulinum toxin, rapidly
gained popularity as early reports suggested excellent
results without the incontinence risk of LIS. A cottage
industry of identifying and studying agents pharma-
cologically related to those known to relax the inter-
nal anal sphincter was born, and the search was on
for newer and better nitrogen donors and calcium
channel blockers. Meanwhile, new reports emphasiz-
ing noncompliance because of adverse effects (par-
ticularly headache from GTN)2 and high recurrence
rates3,4 began to appear, and one randomized, con-
trolled trial of GTN vs. LIS suggested significant ad-
vantages to surgery in the first instance.5 The current
disarray in the literature is exemplified by two very
recent and virtually simultaneous publications: a re-
view by Lindsey and associates, which concluded that
“first-line use of medical therapy cures most chronic
anal fissures cheaply and conveniently, . . .”6 and a
systematic review by Nelson, which concluded
that —“. . . medical therapy for chronic anal fissure
may be applied with a chance of cure that is only
marginally better than placebo . . . [and] far less effec-
tive than surgery.”7

In the present study by Garrido et al. reported a 98
percent fissure-healing rate after injection of 100 units
of gonyautoxin into the internal anal sphincter. The
study group comprised patients with both acute and
chronic anal fissures. Although initiated as a random-

ized, controlled trial, the study design was changed to
a single-treatment arm after preliminary analysis
showed a large disparity in results in the treatment
and control groups. The authors demonstrate almost
immediate (within 2 minutes) relaxation of the inter-
nal sphincter in 100 percent of patients. Side effects,
including fecal and or gas incontinence, were not ob-
served in any patient during 14-month follow-up.
These results are impressive—indeed, dramatic—and
as such they raise the obvious question: are they too
good to be true? Experience from other nonoperative
therapies for fissure suggests that initial reports of suc-
cess do not guarantee similar results from other cen-
ters, or similar long-term success. It is encouraging to
read that gonyautoxin is a more effective sphincter
relaxant than other available agents, and perhaps this
is the reason for its high level of efficacy, but one must
wonder if its relatively short duration of action might
translate eventually into more relapses.

A bigger issue relates to the use of gonyautoxin
itself. Paralytic shellfish toxins such as gonyautoxin
are elaborated planktonic algae, accumulate in shell-
fish and cause human disease when the affected shell-
fish are eaten. They work by blockading sodium
channels, which leads to loss of neuronal transmis-
sion. There is some literature on human paralytic
shellfish poisoning, usually in the form of small case
series, but exceedingly little on the toxin itself. Its use
as a therapeutic agent has not previously been re-
ported. Accordingly, a number of fundamental ques-
tions must be answered before gonyautoxin therapy
can be widely advocated. Is there a standardized
method of toxin acquisition and purification? What is
a safe dose? What is the optimal dose? What is the
toxicity, and what are the associated risks? How do
we treat an overdose? In the United States, the Food
and Drug Administration will properly need to see
proof of safety and efficacy before it approves the sale
of gonyautoxin. The question then will be: how much
does it cost?

Garrido and colleagues deserve tremendous credit
for describing a truly novel treatment for anal fissure.
Although the authors are to be applauded for inge-
nuity and outstanding results, readers should remain
aware of the numerous questions that await answers,
particularly regarding gonyautoxin pharmacology,
safety, long-term outcomes, and costs. Readers also
should remember that we have had high hopes for
other fissure treatments in the past, only to learn of
suboptimal outcomes and unsuspected side effects.
As a result, we must insist on further inquiry with
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appropriately designed trials before embracing this
new technique.
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The Authors Reply

To the Editor—Our clinical trial to date has reached
153 patients who have been treated for anal fissure;
most are chronic. Our original study was only 50 pa-
tients and has been maintained practically without
change. Side effects, including fecal and/or gas incon-
tinence, were not observed in any patient through a
24-month follow-up. In addition, we have tested go-
nyautoxins in more than 500 patients with the same
dose (100 units) and doses reaching 10 to 20 times
higher in different applications, such as blepharo-
spasm, permanent hemifacial spasm, poststress hemi-
facial spasm, posthemorrhoidectomy treatment to re-
duce postoperative pain, hemorrhoidal flexion,
torticollis, and aesthetically unpleasing facial wrinkles

(all ongoing studies). In all of these cases, there have
been no side effects and the outstanding effectiveness
and safety observed in the anal fissure clinical trial,
and these have been shown in all the clinical appli-
cations tested to date.

In regard to your question: “Is there a standardized
method of toxin acquisition and purification?” There
are standardized methods for toxin acquisition and
purification. We have published the purity of these
toxins and these epimers by HPLC analysis with fluo-
rescent detection and mass spectroscopy review ar-
ticles.1–9

In regards to your question: “What is the optimal
dose?” The physiologic effect of this toxin is dose-
dependent. This act is by the high affinity, making a
reversible blocking of the sodium channel voltage-
dependent. The optimal dose for each application is
currently under consideration in ongoing studies and
will be addressed in additional studies. We have made
a formal presentation or (NDA equivalent) to our na-
tional Instituto de Salud Publica in Chile, equivalent to
the American FDA.

According to our clinical experience, we conclude
that for acute anal fissure only one dose of 100 units
could be needed for healing. In this study, we used
two doses (each one every 7 days) to follow the pro-
tocol approved and proposed by us to the ethical
committee of our hospital. In this case, maybe in the
future, another trial with only one dose of 200 units
would be tested to develop a treatment for anal fis-
sure with one dose that is more concentrated. At this
moment, the two doses of 100 units every seven days
is the proposed treatment for healing acute and
chronic anal fissures according to the results of the
clinical trail presented in this article.

Related to your questions regarding toxicology,
pharmacology, and transport, we have developed
studies and published articles associated to these top-
ics in mammalians (cat in vivo experimental model,
human tissue, and postmortem analysis).10–17 Most
were published before our clinical trials and were the
basis of our initial proposal to the ethical committee at
the Clinical Hospital, University of Chile, and our Chil-
ean Public Health Institute.
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