e

e

Vqad

HEINZ LEHMANN AND PEYCHOPHARMACOLOGY

Thomas A. Ban

INTRODUCTION

By introﬁucing the first therapeutia%ily effective antipsvchotic
and antidepressantg drugs in North 2America, Lehmann played an
important role in opening up the £ield of pgychopharmacology in the
19%ds., In.rﬂcagnitiﬂn of his outﬁtandiﬁq achiavgmﬂnts'in the new
fleld, he was honored with the CINP-Pfiner Eiﬂngars in Neurupsfcho—

pharmacology Award in 1998. (i}. (Photo 1).
PERQGNAL AND DROPESSTIONAL EACKGRGUﬂB {1939-15%3)

It waould Have been impassibiefto preﬁi&t the majoer role Lehmann was
to play in paychopharmacoiogy. {(Photo 2}, He deéi&eﬁ to bacome &
psvchiatrist after rsading the work ﬁf Eréud in his téens, and all
throﬁgh his professional carreer maintained. that drugs are only
adjunﬂts'in the therapy of pégchiatrib_patients. He also.ﬁelieve&
that therapy in psfchiatry 1= dAncomnplete 1f zreduced . o -the
treatment of illnéss, ang fhat-iearniﬁg'abnﬁﬁ the inﬁrapaychic and
Interpersonal aspects of psychiatry} is an essential cﬁmponent of

paychiatric training. (2, 33.
FPIRET CLINICAL STUDIES

Lehmann became invelved in psychopharmacolegy for puiely pragmati¢



Lehmann _ o 2
conziderations. He was looklhng for whatever means he could find to
help his severly slck patients at the Verdun Protestant Hospital

{VEH) in the late 1930s. {Photo 3}.

The firxst ¢linical trial he conﬂuctéﬂ was with a pitultary extract
(k 292. {4). This waz followed by some "exobic therspies." The
atrangest among them was the 1njéctiﬁg of skeriliged oll of
turpentine in the abdominal muscles of schizophrenlc patients. It
produaced fever, ané a huge sterlile abscess which had to he 1aﬁcedd

(2, 4}.

After reading. abowt the therapentic effect of nicotinle acid ;n
patients with encephalopathy (%), Léhmann Exied niacin with SUCOEES
in a 43 year old accountant who suffered £rom post-traumtic
ronfusional state. (6). Encauraged_by_the_reﬁults_with nicotinice
acid he made an attempt to develop =2 compound which contained
niacin, a barbiturate, hyostcine and apomorphine, for the Ereatment
of organic brain disease and senlle disturbances {7}, but did not

sucoaed.

Lehmannt also tried nitrous oxlde inhalétiun In the treatment of

depresgion, in vain., (8, 9}.

From Lebmann's 13 publications between between 19239 and 1353
{Table 1 only six dealt with topics relevant Lo

psychophazrmacology: 3 dedicated to nicotinie aecid (6, 7, 10) and 3



Lehmann ' : 3
{from whlch 2 was coauthoxed by Bos) to nitrous oxide ishalation
(8, 9, 11}. {Photo 4)}. The topics of. the other 13 papers ranged
from Wetxazol Convulslons in the Treatment of Menkal Illness'{lzl,
his firsi paper (ceauthored by Dancey}, published 1n 1938, to The
hﬂministfation, Bcoring, and Percehtilg Standardization of the
VYerdun Projective Battery (13), his last paper {anuthnre&. by

porken} during the period, published in 1953,

TAELE 1
TOERICS HEL REPORTED OR HMUMBER OF PUBLICATIONE
Nicotinic Acid {1944, 1949, 1952) ;_ : .B_EE, 7, 19}
Nitrous Oxide {1947, 1950, 1952) 38, 9, i1
Verdun Projective Battery (1952, 1953) 2 (13, 14)
Eosinophil Count/ACTH Response (1950, 195Z} Z (15, 18&)
Iron Content in CSF {1951, 1952) ' 2 (19, 18)
HetrazﬁlICquulsions {1939} _ 1 (12}
Witritold criels with Tryparsamide (1941) 1 (13)
paychoses with Somatic Disease (1946} 1 {20)
Negative Afterimage ﬁhennmanﬁn.{lﬂEﬂ} 1 {213
Stress Dynamiacs (1952} E : 1 {22},
Displaced Persons (1953} 1 (233
Fingerpalntings (1953} 1 {243
TOTAL - 19

Tapics of Heinz E. Lehmann's publications

from 1933 to 1953 {incluslve).
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INTRODUCTION OF PROTOTYPE PSYCHOTROPICE {1954-1958)

What followed during the next five years had already become

psychtatric history in which Lehmann played a leading role.

In 1954 Lehmann was propellied inte prominence by being the first in
North America to publish findings of a replication study on the
therapéutic effect of chlorgromazine; and one of the first in the
world Lo successfully communicate the drug’s antlpsychotic Ea tarm
he coined) effect. {25, 26). Four years later in 1358, he was agaln
€irat in North America to publish.findings of & replipation study
on the therapeutie effect of imipramlna,_ﬁﬁd one of the first in
tﬁe world to 5uccaésfuliy commuanicate 1ts antiﬂeﬁressaht affapt

{25, 27).

Since the chain of events in those yeaxrs can be read in numerous
publications, ingluding the Readgr*s Digest (28}, Neuwropsycho-
pharmacology +{4), and his interview with Davi& Healy 1n The
Psyghopharmacqlﬂgists.{21}, 1 wlll present here only the cruclal
steps, starting with a freguently quctéd anecdﬂte,'to set the'stagé

For the rapldly weoving develapments.

In 1952 during one of hkis "roands® at VPH, Lehmann and a group of
students ware looklng at two young schizophrenls patlents who were
geaturing excitedly toward the ceiling from where they were heaxing

frightening wvelces. Concerned about what he saw, one of the
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students asked: "Will we ever get a plll to help these peopla?®
' tehmann smiled and replied: unfortunately, it would never he as

gimple as "just s pili.¥

n less thah a vear {in 1953) of this incident, one Sunday morning
Lehmann was reading {in French} aome of the reprints of belay and
Deniker on chlorpromazine (CP2}, which were left with hié secretary
by a detall man f;om Rhone Ponlenck. He was intriguned and-skeptlcal.
about the peculiar sedating effect of CPZ described, but recognlz-
ing its importance, 1f correct, he decided to explorxe it himself.
Hanrahan, the first resident he met the next day (Monday) was ready
to Jeoin him in this research. To ascertain that THERE IS & UNIQUE
DISSOCIATION between sedation and dopiness wlth impalred
per formance with CPz, first, & =2ingle dose cnmpafison betwaan CPL
and ﬁecpbarbital Was canductgd with 8 nurses. As #oon as this was
accomplished they moved ahead swlfifly with a 4 to 6 weeks
uncontrotled eliilnical trial with CPZ 1n 75 agitated, psychotic
patients. The effect of the drug was épectacular. ﬁlreaﬂy within

days some of the patients haa stopped hallucinatinq gnd by the Lime
aof termination many paﬁientﬁ were free fram_psychutic symptoms. At
the other end, within 2 to 3 months of staxting the First patients
on the new gdrug h&_recngnise&, that aome patients develdped_side
effecta which looked 1ike Parklnson's dlsease., Because Parkinsonism
was Known only in idiopathie £form, .Lehmann xefexxed Lo these
manifestatlions as drug-induced - parkinsenian  extrapyramidal

syinptoms.
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The clinigal trial was completed by ﬁﬁquét 1953, and the findings
were published in the Archlves of general Psychiatry in February
1954, {26). Sheortly attex, Lehmann published his findings and
absex#ations with CPEZ also in tﬁe Nervenarzi in German. izay. The
papet in the Archives was the.first paper oen CP% in English. It had
& tremendous impact. Lehmann was. presented in 1957 with the
pregtigious Albert Lasker Award, consldered Amexica's leading pxize

for mediral reseaxrch. The document reads:

“py ., Heinz E. Lehwann, in é slnale scholaxly
paper in February_lsié, with Dr.G.E, Hanrahén,
brought the full practlcal Eignificance of
chlcfpromazine to Lhe attention of the Western
Hemisphere after 1t had been left unnnfeﬁ,
except by certain small inveatlgative' groups
for almest two vears. In his flxst important
publication on this subject,dr.Lahmann was able
to outline the clinical guldelines 5o clearly,
describe the results =0 accuiataly and evaluate
the dangers sa-fﬁankly. that with this paper
alone, any other psychiatrist was in a position
te apply this medication with confidence and
gafety....... mhe application of chlorpromazine
together wilth that of feserpine, ‘iz  generally
credited with the sudden change of "the over-ali

United state Mental Health Census which in 15535-56,
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£all hy 70004, instaa& ef'the expected gain of over
10,000". (306).

In 1587 YLehmenn co-—chalred with 'Jéan Delay the ﬂesaiﬁn on
psychopharmaeqlogy prganised by Nathan Kline at_znd Congress of the
World Psychiatric Assoclation in Zuriech. He coald not attend the
first public report of Roland Kuhn on the antidepressant affect of
imipramine, but on hils fliqﬂt back to Canada he read Kuhn's paper
which was just published. He was very impressad by hls resulté. He
wontacted Gelgy asking for a supply of imlpramlne, and as soon It
arﬁived he embarked, in cellahﬁratiun with 2 senlor psychlatrists
at VPH (Cahn and De Verteuile}, on an eight weeks clinical trial
with the ﬁruq in @4 patients. The -5tudy had several unique
featuvres. One of them was that it inclﬁdgd a depresgion rating
scale, which they devléad, to be able to measure {quantitatively}
depressive symptoms and thelir response to treatment. Anocther unigue
feature was that it started as an open trial which halfway through
was converted into & placebo controlled double-blind study with 21
patiEﬁts.in eéch group. This unarthodqx switch allowed to gstablish
that after eight weeks of treatment.ﬁﬂ percent pf the patients on
the actlve drug were rated as regovered, OF mach lmproved. The
paper was published in the Canadian Psychiatrie Journal in 1258,
{27}, It was the first Worth American repoxt with lmipramine. It
was a&lse the f£irst report which 1ndicated that the responze rate
with imipramire ls about 60 pexcent, l.&., about 2 in 3 depressed

patlents treated with the drug;
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Lehmann's reﬁeafch in pegychopharmacology between 1955 and 1958 was
not restricted to CPZ and imipramine. He was also involved in
sthudying the therapeutic effect of azacyclonol {with Linden and
Cahn} In schlzophrenia (31), perphenazine {with Cahn) in psychoses
{327, and iproniazld,  the £lrst wmonoamlne. oxidase inhibitox
antidepressant {with De verteuile},lin dapxasaion and apathy (33}.
It. was also during this pexried that he developed his
psychophysiologlcal test battery with ceank {34, 35}, Knight (36),
and Presgott {3?}, and delineated with the employment Uf.this
hattery, the performance profile of triflucperazine (36}, one of
the many antipsychoetic phenothliazines intrnducéd subsegent to the .

introductlon od CPZ in the mld-1950s.
MY BARLY YEARS WITH LEHMANN ElBEﬂ—lEEﬂ}

I met Lehmann Ffor the first time at the VPH, on the isk of July,
1958, on the flrst day of wy Ifirst yeér regl{dency. He took me,
together with the nther new raesidents, arouﬁd the hnspital_that:ﬁay
and while walking through the wards, he pointed out a few paﬁients
postuxiné , some roaming around nakeﬁ,_anﬁ e happilf fishing fox
his stosl in the toilet bowl. When he talked about CPZ, he refexxred
to it as & tranguilizer, whicoh is =omething like an
“*antlpsychotic," a term he colined later. By‘ﬁhe time we parted from
nim, we understood that with the_intraductiﬁn of the new drugs,
madox changes for the beﬁter have taken place ln hospltals llke

VEH.
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In the Fall of 1358, a few months after I atarted my residency, the
- ppportunity arose to asslst Lehmann in a project with phencyclidine
{Sexnyl), an arylcyclohaxamiﬁe; éernyl was develeped f£or gensral
anesthesia and the guestion we had befors us was whether its
diginhibiting gffact in low doses could be used in psfchﬂtherapy.
themically induced abreactlions, a2 form of psychotherapy, was still,
a freguently employved treatment in the late 195D§. It was not, but
in the courze of the study we noted at & certain dose an
aceentuation of preexisting pathﬂlagy, we referred Lo as “pathélcgy
apecific" changes. Qur findings wlth Sernyl were published in 1961
{38), and virxtually fnrgﬂttan'bf the £ime It was recognized in the
early 19890s, that arylcyclnhexylémines, _éuch as phencyclidine,
could seleefively' reduce the excltation of mammalian neurons
induced by aspartate-llke amineo aﬁida..The_fesearch which foilowed
with excltatory neurotransmitters.and W-metyl-D-aspartate (NMDA)
revived interest in Sernyl. After well over 20 yeaxs , our findings
with phancyclldine became relesvant to neurepsychopharmacological

regegroir (39},

febtween E208 and 1960 1 aééisted Lehmanyp in many research projects, .
but will refer here only Lo tne nore a series of ﬁtudies on the
effects of prototype psychotropics on VMenzymological'" and
“hicologlical™ 5ysteﬁs of which nhene was endowsd with ~even a
rudimentary central nervous 5ystem! g.g., dendslione which go tg
sleep nlght, oat seedlings (40). Lehmann talked.abnut this prajecf

often, and In one of his last papérﬁ_he wrote that 1t was his
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I asomewhat irritated =response +to the ublgitins animal
gxperlments, 3ll over the world, on Adrugs that workeﬁ on the human
wmind." {41}). Be as 1t may wﬁen Lehmann presen;ed the regults of
these studieﬂ'at the Tenth Aﬁiversgxy syimposlium ¢f the Galesburg
gtate Research Hospital in 1960, in the discussion of hils
presentation Harold Hiwwlch, the directox of xesearch of the
hospital pointed out: "If there 12 a continulity in avolution, it is
quite probable +there is also continnity in &gvelopment of
paychologleal function. And I think that must have been ane of the

underlying ideas which led Pr., Lehmann to start his work.® (42},
RESEARCH GRANTS (1360s and 1970s)

211 through the 1540z and 50s most of Lehmann's work, including the
researgh with chlorpromazine and imipramins was done withnut.
external asupport with the research operation folded inte. the
ongoing service operations of VPH. Thls changed in 1961,  when
Lehmann recelived a maior grant £rom the US Publie Health.Service to
establish an early ciinical druwg evaluation unit for studyving
psychotrogic .&rugs. ds  his Co—Principal fnvestigator I was
responsible for the day to day operations of this onitt. The grant
Erom the U2-PHE was renewed foX many-yearﬁ_and sﬁpplemented with
another malor arant for clinical étudies.with_péychﬁtinpié drugs in
-the aged specificaliy. We also héd anothex grant. £rom the Canadlian
Medlcal Hesearch Conncil for conditioning studies with psychotropic

drugs. The f£indings from the numerous studies supported by thase
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grants are publiahed in threes books and over 240 30urnal {and hook
chaptars} articles aunthored {ccauthﬂxeﬂ} during the 13605 and
19708, and Four books edited {coedited). For three presentations
‘based on these findings Lehmann regeived {(gshared) tﬁe MeNell Award
of the canadian Psychlatric Association 1n 1969, 1870 & 1973 (43,

44, 45},

puring the 1960s and 70s, Lehmann contributed to the detectlon oi
the therapeutlc effect and / or determination of the therapeutlic
efficacy and / or delineation of the therapeotid p;ofile af about
forty drugs currently in clinical use. He also contributed to the
body of knowledge relevant to the adverse effects of some of these
drugs, £.49., skin plgmentation with crz, cardiac canductance

changes with thiortdazine (Table 2). ( 45, 46, 47, 48, 49, 50).

TARLE 2
amitriptyline . amoxzapine carﬁamazepine
chlordiazepoxide ~ chlorpromazine chlorprothixeng
clemipxamiﬁ&. ' gesipramine . diazepam
doxepine etholorvynel fluphenazline
haloperidol hydroxyzine imipraﬁine
levonpepromazineg ilithium lorazepam
"laoxapline _ maprotiline ) meprobamate
mesmridaz;ne methyldoga_ meﬁhylph&nidate_

nlcotinic acid ' nyllidrine pargyline
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perieyazine : phenelzine plmozide

pipotiazine prochlorperazine promazine'
protyiptviine thiopropﬁfazine thiortdazine
thiothixens ' - brarodone franylcyprnmine
trimepramline '

prugs HEL contributed to the ﬂétectiﬂn of therapsutic
effect/determination of therapeutic efficaey}éélineation
of therapeutic profile during the 1960s and 1970s. (43, 44,

45, 46, 47, 48),

Puring the same time period he was alsc Involved with the
development of a conflict_avoidénce test for studying tHefeffg:ta
of psychoactive drugs and especially anxiolytlcs and.anti&epresn
gsants in huwan f&?}; a conditioning test procedure for the ldent-
ification of predictorz for the therapeutlc effect of antidep;eau
sants and antipéyﬂhﬂtlcs {50, 51); a cnu&itioning test battery fox
the study of psycﬁopatholaqical méchaniéms and pharmacologloal
effects {52); and a set of.pharmacnlmgical leoad tests which, with
the amplﬁyment of a modification of his_ﬁérﬂun Psychophysiqldgical
Pest Battery, oan provide orientation points In the selection of

pharmacological treatment in psychogeriatric patieﬁts {53%).

It the midst of all the ongeing prodects.during the 19608 and 70s,
Lehmann =ti1l found time to explore whether the therapeutic effects
of antlpsychotic phenothiazines could be potentiated by nylidrine,

a2 synthetlic adrenaline analogue {54}, and whether patients



Lehnann o 13
refractory to the conventional treatments of depression would
respond favorably to the comblned a&ministxatiﬂn of dexadrine and
demergl (55}. Similarly, he was always ready to be part of the
¢linical team testing new treatments paged on avaﬁt—qarde theories,
e.q., beta-endorphin in schlzophrenia and depression {56, 5?}, or
basd on theories gutside ths maln strean, €.9., diphosphopyridine

nuclteotide ln schizophrenis (38},

Lehmann never Iound nenropharmacologic theorles especially
atimulating, but was always up to-date regardless how fFast they
changed. He preferred to refer to neuroleptles as antipsychotice
whlqh, at least for ﬁe'sounds less committal Df.thﬂ relatlonship
hetween =affinity to the dopamine-D2Z regeptors apd therapeutic
effects. As one of the first clinical in?egtigatcgs nf_desipramine,
he was well aware of the peccadilles ot catecholanmnine theury;
which set the stage for the development of theories regardlng the
aotion mechanizm of antiﬁepressanﬁa.[ﬁﬁ}. All tﬁrﬂugh the years
Lehmann publlshed - only & wvery Efew papers with blochemical
measures. The last one appearéd_in the late 1970s. The title of it
is: Clinieal studles  with maprﬂtiiine and fha | reversed

catecholamine hypothesis of depression., (60},
THE FINAL YEARS (1970-1999)}

Puring the 1980s Lebmann begame increasingly conoerned aboubk the

growing numbexr of Homsless mentally 111 and since he theught that
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.hls contributions were instrumental in clearing patlents out of
psychiatric wards he felt that 1t is important that he f£focus
attentlion on the problems oreated by'deinstitutiﬂnalization, Eorced
by politicisne to save monay, withnut cxeafinq the naceszaary backj

up sarvices in the community.

During the 19908 from the meny pobllshed meta-analyses he learned
that none of the many éntiﬁsychatics is superior to  his
chlorpromazine in the frxeatment of shizophreniés, and that none of
- the many antdepressants 1is sﬁperier ‘to hils imipramine In the
treatment of depressives. Furthermore, fzom the Iincreasingly wmore
acﬁessibl& information on the.ncrepiﬂephrin& {NE). and serotanin
fBBT) reaupkake bloaking potencles of the different antldepressants,
and dopamine-D2 and serotonin-SHTZA recepter affinities nf.the
different antipsychotics he became aware that our neuropharmacslo-
gical theories regarding the mechanism of action responsiblg for
the antidepressant and antipsychotic effects of these drugs is

tenuous.,

In £he light of this inﬂoxmatinn Lehmann fal% that paychlatric
residents should bhe encowvraged (o return from basic éciance
laboratories to the wards and spend thelr time with patients and,
that at least some nf the hundreds of milllon dollars spent on
high-teth bralh research should be spent on preventlng emotlonal
and wental preoblems by teaching parents how to bring up their

childzen. He.belieueﬂ that by deing that we would see a 20- to 30-
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per—bent decline in emotional and mental problens.
CLOSING REMARKE

By December 1998 Heilnz was very ill. Nevexrtheless he attended, the
annual meeting of the American College of Neuropsychopharmacology
in Puerto Riecoe, an organization he was the president of in the mid-

is60s.

Although visiply week, Hein; attended Ithe =2esslons he was
interested in and enjoyed talklng about whatever he learned. The
only thing he complained abeout was.that he couldntt sleep. He told
ﬁé that there is a r¥eal nged for a hvpthiotie which would maka-peopie-
1lke him sleep. Walking around the Pqéter Session he garefally
reviewed every poster which dealt with insomnia and / or sleep, and
bhrought to the attentlon ﬁf Lhe exhibltéxs the need for 3 different

kind of hypnotic f£rom the ones avallable,.

In the next three months we talked regularly Gn'the.phuneland
whenever we spoke, he always bxéuqh tu'my attention the need for a
dlfferent klnd of hypnofic.from the ones avallable. One night, just
a few dayz before he was readmitted to the ﬁospital fox the last
time, he sounded different when I called. He told me that finally
he had had a good sleep after taklng a small dose of olanzepine, In
his unsual wavy, as I heard it from him many'times, he added, one

should look into this matter, because surely thexs are many OTHER
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PEGPLE with similar problemz who need help.

TABLE 2

la



