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La sindrome d'immunodeficiéncia adquirida (SIDA) ha
pres una importancia cabdal en els darrers anys, tant
pel que fa a la seva prevalenca com pel que fa a les
seves conseqiiéncies sanitaries i sociecondmiques (1) i,
per tant, és necessari intentar ampliar—-ne els
coneixements per anar minvant aquestes conseqiliéncies.

En el curs de 1la infeccié pel virus de 1la
immunodeficiéncia humana (VIH) es desenvolupa un ampli
ventall d'eventualitats cliniques (2). Una de les menys
conegudes, encara que ben caracteritzada, és la vessant
muscular. Aixi, aquests malalts poden presentar
miopaties insolites amb una incidencia superior de
l'esperada, respecte a la poblacidé general, miopaties
caracteristiques de 1la infeccidé pel VIH i miopaties
toxiques relacionades amb alguns dels farmacs utilitzats
per combatre aquest virus (3).

En base als treballs existents, és probable que un
percentatge important de malalts infectats pel VIH
presentin afectacié muscular al 1llarg de 1la seva
malaltia (4). E1 seu diagnostic és important, ja que pot
aparéixer en la fase inicial de seroconversidé, ésser un
indicador d'infeccié silent o coincidir amb altres
manifestacions de la malaltia, complicant-ne el
diagnostic i augmentant-ne, per tant, la morbilitat i la
mortalitat (5). Tanmateix i donat que algunes miopaties

associades a la infeccidé pel VIH tenen un tractament



eficag, el diagnostic n'és doblement important (6).

Per tant ens plantegem una série d'hipotesis per
arribar a entendre millor les manifestacions miopatiques
de la infeccidé pel VIH. La prevalenga de miopatia en el
curs d'aquesta infeccidé és més gran que no s'havia
sospitat fins ara. La miopatia en relacié al tractament
amb zidovudina es pot traduir a nivell morfolodgic, perd
hi ha la possibilitat que no tingui sempre traduccid
clinica, ni tampoc no se'n coneix bé 1la historia
natural. Es possible que altres farmacs antiretrovirals
condicionin problemes semblants, ja que tenen mecanismes
similars d'actuacié.

L'objectiu d'aquesta tesi és aprofundir en aquests
aspectes, intentant contribuir al millor coneixement de
les manifestacions musculars de la infeccidé pel VIH, fet

que pot comportar un millor maneig de la malaltia.



2. JUSTIFICACIO PERSONAL DE LA PRESENT TESI DOCTORAL
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La SIDA ha representat un dels fets més impactants,
aixi com atractius, per als investigadors biomédics dels
darrers quinze anys. Les primeres descripcions de 1la
malaltia i1 dels seus agents etioldgics van coincidir amb
els meus primers cursos de la Llicenciatura de Medicina
tenint, d'aquesta forma, l'oportunitat excepcional de
viure els diferents aspectes d'aquesta malaltia de molt
a prop, primer com a estudiant i després com a metge.

A 1'any 1990 vaig incorporar-me al Grup
d'investigacié de Malalties Musculars del Servei de
Medicina Interna General de 1'Hospital Clinic de
Barcelona tenint 1'oportunitat de poder apropar-me molt
més al coneixement d'un conjunt de malalties que afecten
una part molt interessant del nostre organisme, tot 1
que molt sovint una mica oblidat. Donat que en el curs
de la infeccié pel VIH &es succeeixen moltes
eventualitats cliniques i una d'aquestes és la vessant
muscular, ben aviat vaig poder participar activament en
els estudis que el referit Grup va iniciar per ampliar
el coneixement d'aquests fets. Aixi sota la direccid del
Dr. Josep M2 Grau i Junyent vaig tenir la sort d'iniciar
la meva tasca d'investigador dins del camp de les
afeccions musculars. Des de 1llavors, el meu maxim
interés ha estat aprofundir en el coneixement de les
manifestacions musculars derivades de la infeccié pel

VIH i de 1l'efecte toxic d'alguns dels tractaments
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antiretrovirals utilitzats per combatre 1la propia
infeccid. Per aixd he elaborat les diferents conclusions
i les publicacions que corresponen als diferents estudis
clinics que constitueixen el projecte d'investigacid de

la present Tesi Doctoral.



3. INTRODUCCIO



A principis de la década dels vuitanta era una
creenga generalitzada que les malalties infeccioses
havien deixat d'ésser una amenag¢a seriosa per als paisos
desenvolupats. Tot just l'any 1981 es van comengar de
diagnosticar casos de pneumdnies per Pneumocystis
Carinii i1 de Sarcomes de Kaposi entre malalts joves
homosexuals de New York (7). En poc temps, la incideéncia
d'aquestes i1 d'altres malalties oportunistes va créixer
inexplicablement. Diferents equips de metges i
epidemidlegs van detectar que aquest conjunt de
manifestacions cliniques tenien un fet comii, gque era
l'existéncia d'una greu deterioracié del sistema
immunitari. En conjunt es va configurar una sindrome
totalment nova que ja des del 1982 va ser coneguda com
la sindrome d'immunodeficiéncia adquirida (SIDA) (8).
Aquest fet va revolucionar el mén de la investigacid
biomédica i va fer que per primera vegada a la historia
de la Medicina s'agrupessin esforcos de tal manera que
mai en tan poc temps s'havien acumulat tantes dades
cientifiques i posat a punt tantes tecnologies noves ni
s 'haguessin aconseguit tants resultats. Aixi, a finals

de 1983 ja va ser identificat 1l'organisme responsable de
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la infeccié que produia la deterioracié immunolodgica i
que va ser denominat virus de 1la immunodeficiéncia
humana (VIH)(9).

Al llarg d'aquests anys s'ha pogut definir molt bé
el perfil clinic de la malaltia, que deriva de tres
caracteristiques fonamentals: 1la propia infeccié pel
virus, la impressionant resposta immunitaria
desencadenada per la infeccié i1 les conseqliéncies de la
immunodepressid que se'n deriven. Donades les
caracteristiques del VIH, i especialment la seva fixacié
a l'antigen CD4, la infeccid virica afecta les cél.lules
que presenten aquest antigen: fonamentalment els
limfécits T auxiliars, macrofags i algunes ceél.lules
glials (10). La traduccié clinica d'aquest fet és
l'existéncia de la referida immunodepressid
caracteristica, afectacié de diferents teixits rics en
cél.lules macrofagiques i de diferents parts del sistema
nerviés (11-12). D'altra banda la infeccidé virica
produeix anticossos contra totes les proteines viriques,
activant els diferents tipus d'immunitat existents a
l'organisme, 1 produint una resposta impressionant que
es tradueix en 1l'existéncia de diferents tipus de
reaccions d'autoimmunitat (13-14). Finalment,
l'existéncia d'una profunda immunodepressié fa a que es

produeixin diferents tipus d'infeccions oportunistes
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(15).

Dins les multiples eventualitats cliniques que es
poden trobar en el decurs de la infeccié pel VIH les
musculars sén de les menys conegudes, tot 1 que ja
comencen d'estar ben caracteritzades (4,16).

Diferents estudis retrospectius xifren la preséncia
d'alteracions musculars entre un 25% i un 65% d'aquests
pacients (5-6). Probablement aquest percentatge és tan
variable en radé a que l'afectacidé subclinica és un fet
comi en aquests malalts i1 que només una investigacid
intencionada pot diagnosticar la majoria de casos (17).

Al llarg de l'evolucidé de la infeccidé pel VIH es
poden desenvolupar problemes musculars en dqualsevol
estadi (4,18).

El coneixement de 1les diferents manifestacions
musculars de la infeccié pel VIH és important, car
alguna d'elles pot coincidir amb la fase de
seroconversi6é, ser un indicador d'infeccié silent o
presentar-se conjuntament amb altres sindromes,
complicant-ne el diagnostic i augmentant-ne la
morbilitat i1 la mortalitat. Tanmateix és important el
seu reconeixement ja que en un percentatge elevat és

possible instaurar-hi una terapéutica eficag¢ (5).
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3.1 CLASSIFICACIO

Els diferents aspectes musculars de la infeccid pel
VIH es poden classificar en dos grans grups, segons
siguin deguts, per una banda, a la propia infeccié
virica i/o a les reaccions immunoldgiques desencadenades
per ella o, per altra banda, siguin causades per
infeccions oportunistes i/o neoplasies desenvolupades
secundariament a la immunodeficiéncia. Tanmateix,
existeix un tercer grup constituit per les sindromes
derivades del consum de farmacs utilitzats per al
tractament de la infeccié viral (19-20).

D'altra banda existeix una sindrome clinica, poc
definida, coneguda com sindrome constitucional ("wasting
syndrome") gque deixa els musculs devastats i que
probablement respongui a diferentes etiologies. El seu
substrat morfoldgic muscular, si existeix, no és prou
conegut, malgrat que estudis recents han demostrat que
sota aquesta sindrome podem trobar vertaderes miopaties
(21-22).

Per al seu maneig dividirem la patologia muscular
associada a la infeccié pel VIH en 5 grups: el primer
constituit per aquells procesos musculars en els que
existeix un marcat component inflamatori; esta

representat, fonamentalment, per les polimiositis i les
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vasculitis musculars. El1 segon esta format per les
miopaties no inflamatdories, destacant la miopatia
nemalinica, 1la miopatia per pérdua de filaments
gruixuts, la microvesiculacid citoplasmatica, la
siderosi muscular i la rabdomidlisi aguda. El1 tercer és
integrat per les miositis infeccioses i/o tumorals. El
quart esta constituit per les miopaties todxiques en
relacié a 1'as de farmacs antiretrovirals
(fonamentalment la zidovudina). El cinqgué i darrer esta

format per la sindrome constitucional.
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3.2 PROCESSOS MUSCULARS AMB MARCAT COMPONENT INFLAMATORI

Des de la descripcié inicial de la SIDA 1l'any 1982,
s'han publicat un gran nombre de casos de miopatia
inflamatoria i de processos vasculitics amb afectacid
muscular, associats a la infeccid pel VIH (23-27). Per
altra banda també s'han descrit casos d'afectaciéd
muscular associats a altres retrovirus, com és el HTLV-1
(28-30). L'existéncia d'una infeccid viral persistent
pot donar 1lloc a diferents fendomens inflamatoris a
nivell muscular per dos mecanismes diferents, bé sigui
per la infeccidé virica aguda o cronica al si del teixit
muscular o com a resposta autoimmune vers antigens
musculars que reaccionen creuadament amb el virus
present en altres cél.lules diferents a les musculars
(31).

Donat que la majoria dels estudis practicats fins
al moment han fracassat a 1l'hora de demostrar
l'existéncia del VIH, o inclus d'altres retrovirus com
el HTLV-1l, a les fibres musculars, la hipotesi que una
infeccié viral persistent sigui responsable dels
fendomens inflamatoris és poc probable (32-37).

D'altra banda la similitud histologica i
immunopatologica entre la polimiositis que presenten els

malalts seropositius 1 1les polimiositis classiques
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(31,38), la implicacié de fendmens autoimmunitaris en
aquestes darreres, l'existéncia de models animals (39)
i la demostracié de 1l'existéncia d'altres fenodmens
d'autoimmunitat en el curs de la infeccidé pel VIH,
serien factors que avalarien la teoria autoimmunitaria

d'aquestes manifestacions musculars de la malaltia.

3.2.1 POLIMIOSITIS

Les polimiositis en els pacients VIH positius poden
presentar-se en qualsevol moment de l'evolucié de la
infeccié. Clinicament cursen de forma similar a les
classiques. Els malalts presenten una debilitat muscular
de predomini proximal, més o menys marcada, d'inici
subagut 1 que ocasionalment pot acompanyar-se de
mialgies. L'exploracié fisica detecta una pérdua de
forga muscular proximal i simétrica de predomini a les
extremitats inferiors. Els enzims musculars
(creaticinases i aldolases) poden trobar-se aixecats, si
bé no de forma constant. L'estudi electromiografic ens
mostra un patrdé miogenic en el 90% dels casos (33,40-
43).

En l'estudi histoldgic podem observar-hi necrosi
muscular, fagocitosi, regeneracié muscular i infiltrats

inflamatoris endomisials en grau variable, pero
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habitualment discret (44-46). Els estudis
immunohistoquimics revelen, en un gran percentatge de
cél.lules musculars, l1l'expressié d'antigens de classe I
del complex d'histocompatibilitat major (CHM). Si es fa
un estudi immunofenotipic d'aquest infiltrat inflamatori
és pot comprovar, a diferéncia de les polimiositis
classiques, un predomini dels limfocits CD8+, com es pot
intuir en pacients amb xifres de 1limfocits CD4+
disminuides. Molt sovint poden coexistir-hi dades
d'inflamacié amb altres canvis musculars relacionats amb
la infeccidé pel VIH o amb el tractament antiretroviral
amb zidovudina (38).

El tractament amb esteroides, a les dosis habituals
de les polimiositis classiques, produeix una milloria
clinica i bioldgica sense observar, s'hi cap, increment
en la incidéncia de fendmens infecciosos intercurrents

(47-49).

3.2.2 PROCESSOS VASCULITICS MUSCULARS

Associats a la infeccié pel VIH s'han descrit
diversos processos vasculitics que afecten el miscul.
Aixi, se n'ha comunicat de necrotitzants semblants a la
panarteritis nodosa que tenen poca o gens d'afectacié

extramuscular, vasculitis per hipersensibilitat i amb
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més freqiiéencia fendmens de microvasculitis (50-52).

L'expressi6é clinica d'aquests processos és molt
variable, oscil.lant des de formes totalment
asimptomatiques (la major part), a quadres febrils que
s'acompanyen de malestar general, pérdua de pes 1
alteracions sensitives (disestésies o parestésies) a les
extremitats inferiors si coexisteix afectacidé del nervi
periféric. Podem trobar-hi wuna exploracié fisica
estrictament normal o bé observar-hi fendmens cutanis de
capil.laritis o algun déficit sensorial, especialment
vibratori, amb disminucié o abolicié de reflexos
osteotendinosos en les formes més florides (53).

Els examens complementaris poden ésser totalment
inespecifics o monstrar un aixecament dels denominats
reactants de fase aguda (velocitat de sedimentacio,
proteina C reactiva). Aixi mateix podem trobar-hi
aixecament dels enzims musculars i leucocitosi de forma
ocasional.

A la bidpsia muscular s'hi pot trobar tot un ampli
ventall d'alteracions, des de microvasculitis aillades
(infiltrats inflamatoris al voltant de petits vasos) a
vasculitis necrotitzants amb necrosi fibrinoide semblant
a la panarteritis nodosa classica. (43,53).

Com a les polimiositis el tractament amb esteroides

s'ha demostrat efica¢ i no provoca cap augment de



processos infecciosos intercurrents.
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3.3 MIOPATIES NO INFLAMATORIES

Les miopaties incloses en aquest grup es
caracteritzen per una série de troballes histologiques
particulars. Tot i1 que la seva patogénia no esta ben
aclarida, s'observen amb una freqliéncia superior a

l'esperada en els pacients infectats pel VIH.

3.3.1 MIOPATIA NEMALINICA

Caracteritzada per la preséncia de COSSO0S
nemalinics, cursa clinicament, a diferéncia de les
formes classiques, de manera paucisimptomatica i sense
presentar alteracions extramusculars associades. Aixi,
de forma habitual els malalts només desenvolupen una
debilitat muscular discreta amb ocasional alteracid
enzimatica. A la bidpsia muscular és pot trobar atrofia
de les fibres de tipus 2 (a diferéncia de les formes
classiques on predomina 1l'atrofia del tipus 1) i
preséncia, en un percentatge variable, de cossos
nemalinics intracitoplasmatics. Tot i que alguns autors
recomanen 1l'administracié d'esteroides en aquesta
miopatia, 1l'abséncia de signes inflamatoris i 1la
possibilitat de resolucidé espontania fan que el seu us

hi sigui discutible (44-45,54-55).
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3.3.2 MICROVESICULACIO CITOPLASMATICA i PERDUA DE

FILAMENTS GRUIXUTS

La preséncia de microvesiculacidé citoplasmatica i
la pérdua de filaments gruixuts sol ésser una troballa
histoldgica casual, ja que clinicament i bioldgicament

cursen de forma silent (43,56-59).

3.3.3 SIDEROSI MUSCULAR

Associada a casos de vasculitis s'ha descrit 1la
siderosi muscular, és a dir, el dipdosit de pigment
férric en les cél.lules endotelials, macrofags i inclus
en les mateixes fibres musculars. El seu significat és
desconegut, tot 1 que s'ha associat a estats d'
immunodepressid® marcada, fet que suggeriria una
disfuncid (o} incapacitat del sistema  mononuclear

fagocitic per eliminar els pigments férrics (60).

3.3.4 FENOMENS DE RABDOMIOLISI

Ocasionalment, els pacients infectats pel VIH
presenten quadres de rabdomidlisi sense una etiologia
ben definida. S'han descrit associats a la propia

seroconversié, a la presa de farmacs o a infeccions
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diverses (oportunistes o no). En els casos en que se'ls
va practicar una bidpsia muscular s'hi va observar
diferents graus de necrosi i fenomens de regeneracié amb
poc ©0 nul component inflamatori. El1 tractament en
aquests casos, si és necessari, no varia del
convencional (fonamentalment mesures de suport i

proteccidé renal) (61-62).

3.3.5 ALTRES TROBALLES HISTOLOGIQUES

En les biopsies musculars practicades als pacients
infectats pel VIH es poden trobar amb notable
freqiiéncia, aillades o associades a d'altres
alteracions, troballes histoldgiques més inespecifiques
com sén la preséncia d'atrofia de les fibres musculars
del tipus 2 o signes de denervacié. Probablement tenen
un origen multifactorial (afectacidé del sistema nerviés
periferic, desnutricié, cronicitat de la propia
malaltia, immobilitzacidé perllongada etc.) i generalment
cursen de forma poc simptomatica, sols amb cansament o

debilitat (3,25-26,43).
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3.4 MIOSITIS INFECCIOSES

Encara que a priori aquest hauria d'ésser el grup
de patologia més freqiient en aquests malalts, només s'hi
han descrit casos aillats de piomiositis bacterianes
(Staphilococus Aureus, estreptococus, diferents bacteris
gram negatius etc.), miositis protozoaries (géneres
Microsporidia i Toxoplasma), per micobactéries (M.
Tuberculosis, M. Kansasili, etc.) i per fongs
(Aspergillus sp., Criptococus, etc.). Aquest grup és
1'dnic que sol tenir relacid amb el grau
d'immunodeficiéncia que presenta el pacient, i per tant,
es presenta en fases avangades de 1la infeccib.
Clinicament es caracteritzen per mialgies intenses en
una regié muscular concreta i s'acompanyen de febre,
esgarrifances 1 alteracié de 1l'estat general. A
l'exploracié fisica podem observar la regié dolorosa amb
zones indurades o fluctuants. Els examens complementaris
mostren leucocitosi i aixecament dels enzims musculars.
Diferents técniques de diagndstic per 1la imatge
(ecografia, tomografia computada o ressonancia
magnética) poden ser utils per a la seva localitzacié,
per al diagnostic i, si fos necessari, per l'obtencié de
mostres, mitjancant puncié dirigida, per procedir a

estudis microbioldgics. Si la clinica és menys marcada



22
pot ésser 1itil la practica d'una bidopsia muscular on,
aplicant teécniques microbioldgiques especifiques, pot
indentificar-se 1'agent etiologic. El tractament
consisteix en l'administracié d'antibiodotics especifics,
segons l'antibiograma, conjuntament amb el desbridament

quirdirgic de la lesi6, si s'escau (26,63-66).
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3.5 AFECTACIO TUMORAL MUSCULAR

S'han descrit alguns casos d'afeccié muscular per
limfoma no Hodking del tipus T, entitat poc freqiient en
els malalts infectats pel VIH. La clinica pot recordar
una piomiositis infecciosa. Ajuden a diferenciar-1les les
técniques d'imatge citades anteriorment, perd per al
diagndstic definitiu cal 1la practica de la biopsia

muscular (67).
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3.6 MIOPATIES TOXIQUES

Des que es va introduir la zidovudina (AZT) en el
tractament de la infeccidé pel virus del VIH, 1l'any 1986,
se'n han descrit molts efectes secundaris; un dels més
caracteristics és la presencia de miopatia toxica (68-
71), que inclis s'ha pogut reproduir "in vitro" (72-76).
L'AZT actua inhibint 1la gamma-polimerasa virica i
alterant la formacid de les cadenes d'acid ribonucleic,
les quals resten incompletes. A diferéncia de 1l'acid
desoxiribonucleic nuclear (ADN), 1'ADN mitocondrial
requereix la preséncia d'aquest enzim, per tant no és
estrany que 1'AZT pugui interferir en la duplicacié de
les mitocondries, al mateix temps gque inhibeix la
replicacié virica, condicionant d'aquesta forma una
disfuncié d'aguesta organel.la que es tradueix en
l'aparicié d'una miopatia (77).

Aquesta miopatia es caracteritza clinicament per
l'existéncia de debilitat muscular proximal de predomini
a les extremitats inferiors. Es pot acompanyar de
midlgies i/o atrofia muscular de forma ocasional. Els
enzims musculars es troben aixecats només en alguns
casos, 1 per tant la seva normalitat no n'exclou el
diagnostic (78-84). Pot ésser util per al diagnostic
preco¢ la demostracié d'un aixecament de la relacid

lactat/piruvat en sang (85). L'electromiograma mostra un
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patré miogen. De forma semblant a altres miopaties
toxiques (86), aquesta sembla estar relacionada amb la
dosi rebuda d'AZT, apareixent quan les dosis acumulades
sén superiors als 200 gr. (fet forga habitual al
comencament d'aquesta terapéutica).

L'estudi de la biopsia muscular permet observar de
forma distintiva i caracteristica la preséncia de fibres
vermelles-esfilagarsades (FVE)("ragged red fibers").
Aquestes fibres musculars semblen esquerdades i s6én una
mica més petites que les FVE que s'observen en les
miopaties mitocondrials classiques, fet pel gqual alguns
autors les hi han proposat el qualificatiu de "fibres
musculars AZT" ("AZT-fibers"), per distingir-les de les
altres (87-88). En aquestes i en altres cél.lules
musculars podem trobar, també, acumuls lipidics
identificables amb les tincions "o0il red" o de '"sudan
negre", que semblen ésser conseqiiéncia de l'existéncia
d'un compromis en la beta-oxidacié per metabolitzar
correctament els acids grassos (89). Amb técniques
histoquimiques que detecten 1l'activitat citocrom C
oxidasa (disminuida en aquests defectes mitocondrials)
es pot diagnosticar de forma preco¢ la preséncia
d'aquesta miopatia toxica en identificar ceél.lules
negatives per aquesta reaccié (90-91). En els estudis
ultraestructurals es poden trobar mitocdéndries anormals,

de diferents grandaries, amb les crestes
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desorganitzades, amb vacuolitzacié i incluas amb
inclusions paracristalines (58,92-94). A nivell
molecular es pot detectar una disminucié de 1'ADN
mitocondrial (95-97). Junt a aquestes alteracions,
especifiques de la miopatia toxica per AZT, podem trobar
altres alteracions musculars caracteristiques de 1la
infeccidé pel VIH.

Altres efectes de la inhibicié de la
gamma-polimerasa que es deriva de 1l'is d'AZT sén
l'aparicié de quadres molt greus d'acidosi metabdlica
lactica i fendmens d'esteatosi hepatica que recorden
clinicament i histoldgicament la sindrome de Reye (98).
La utilitzacié d'altres farmacs analegs de nucledsids
(fialuridina), més recentment, també s'ha acompanyat
d'efectes toxics similars per la seva accié sobre les
mitocondries (99).

El tractament 1ldogic d'aquesta miopatia toxica,
igualment que el d'altres de similars, és la suspensid
del tractament amb AZT, fet que s'acompanya,
habitualment, d'una milloria c¢linica a mig termini
(87,100). Darrerament s'ha demostrat en alguns estudis
"in vitro" que 1l'administracié de L-carnitina pot
prevenir i incluis fer retrogradar la 1lesié muscular
induida per 1'AZT. Es creu que aix0 pot ser degut a que
la L-carnitina facilita algun pas metabdlic de 1la

beta-oxidacié (101-102).
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Encara que en els estudis inicials de fase I amb
didanosina (ddI) es van descriure alguns casos aillats
de mialgies, debilitat o inclis de rabdomidlisi (103-
105), estudis posteriors han demostrat gque aquest farmac
no produeix miopatia i1 gque probablement els fenoOmens
observats van ser deguts a altres alteracions musculars
associades a la infeccidé pel VIH (106).
Tampoc no s'ha descrit 1l'aparicidé de miopaties
toxiques amb 1'dUs de zalcitabina (ddc) ni amb altres

antiretrovirals d'introduccié més recent.
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3.7 SINDROME CONSTITUCIONAL

La sindrome constitucional o "wasting syndrome"
inclou un grup molt heterogeni de pacients que tenen com
a caracteristica comuna una extrema fatiga i una marcada
pérdua de massa muscular, sense que l'etiologia sigui
ben establerta. El1 fet que la simptomatologia dominant
del quadre clinic sigui 1la muscular (debilitat i
emanciacié) ha fet que diferents grups hagin intentat
trobar-hi algun substrat muscular. Aixi algun estudi ha
demostrat que dins aquest diagnostic es pot trobar un
subgrup de malalts on és possible identificar
l'existéncia de vertaderes miopaties. La resta de
malalts amb sindrome constitucional presenten,
majoritariament, atrofia de fibres musculars del tipus
2, substrat habitual de 1'atrofia muscular clinicament
associada a la desnutricié i a 1'allitament i a 1la

immobilitzacidé perllongats, etc. (21-22).
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1.- Conéixer 1la prevalenga de miopatia en
qualsevulla de les seves formes en malalts

infectats pel VIH.

2.- Caracteritzar clinicament i morfoldgicament
l'eventual miopatia que presenten els malalts VIH

positius sota tractament amb AZT.

3.- Investigar el substrat morfoldgic muscular de
la sindrome constitucional ("wasting syndrome") que

presenten alguns pacients infectats pel VIH.

4.- Investigar el desenvolupament de miopatia en
els malalts sotmesos a tractament amb

antiretrovirals diferents de 1'AZT.
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5.1. MIOPATIES SIMPTOMATIQUES EN MALALTS INFECTATS
PEL VIH-1 SENSE TRACTAMENT ANTIRETROVIRAL. Estudi

clinico-patologic de 30 pacients consecutius.

Symptomatic myopathies in HIV-1 infected patients
untreated with antiretroviral agents. A
clinico-pathological study of 30 consecutive
patients. Masanés F, Pedrol E, Grau JM, Coll-Vinent
B, Casademont J, Miré O, Mallolas J, Urbano-Marquez

A. Clinical Neuropathol (en premsa).

(pagines 33-37)
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Abstract. Objective: To assess the clinico-pathological profile of symptomatic myopathies develop-
ing in HIV-1 infected patients before use of any antiretroviral therapy. Design: Prospective, cross-
sectional study. Setring: University-referral, tertiary care Hospital. Parients: Thirty consecutively
admitted, HIV-1 infected patients untreated with antiretrovirals and with clinically suspected skeletal
myopathy or raised serum creatinkinase levels. Interventions: Clinical assesment of muscle strength
and open muscle biopsy regarding to histopathological features. Results: Most of the HIV-1 infected
patients were weaker when compared to the matched healthy control group. Only a few patients
presented with myalgia. In one third of the cases an inflammatory condition (microvasculitis, myositis)
was evident. In another third minor myopathic changes were observed, while in the remaining cases
muscle biopsy was normal. Abnormal values of CK correlated poorly with pathologic diagnosis.
Conclusions: In a significant proportion of HIV-1 infected symptomatic patients a specific treatment
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can be given when the existence of an inflammatory condition is diagnosed by muscle biopsy.
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Introduction

In the course of HIV-1 infection a number of
neurologic manifestations can occur affecting either cen-
tral nervous or neuromuscular systems. In general, CNS
clinical syndromes are well-defined, while neuromuscular
complaints are more unspecific and poorly defined. Fre-
quently, these later patients present with muscle weakness
and/or myalgias or weight loss, symptoms that are usually
attributed to disease progression or to the associated con-
stitutional syndrome, that has been called "wasting syn-
drome" [Miller et al. 1991, Simpson and Wolfe 1991].
Isolated cases have been described of pyomyositis due to
different microorganisms, polymyositis, microvasculitis,
and non-inflammatory myopathies which are characterized
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by some specific histologic features [Dalakas and Pezeshk-
pour 1988, Espinoza et al. 1989, Gabbai et al. 1990, Hantai
etal. 1991, Lange et al. 1988, Simpson and Bender 1988,
Wrzolek et al. 1990]. Nevertheless, the figures regarding
to the prevalence of HIV-related myopathies are not yet
well established. This could be a matter of interest since a
significant proportion of the muscle disturbances described
in the course of HIV infection may benefit fr*m some
treatment [Chad et al. 1990, Dalakas et al. 1986a, Hantai et
al. 1991, Nérdstrom et al. 1989]. The objective of the
present study is to describe the clinical and histologic
features of HIV-1 infected patients with evidence of
myopathy before treatment with antiretrovirals.

Patients and methods

We included all the patients infected by HIV-1 who
had no history of being treated with currently available
antiretroviral agents (azidothymidine, ddI, ddC, d4T) in
our country and who presented with symptoms (weakness
and/or myalgias) and/or laboratory data (creatinkinase
(CK)) and/or aldolase high serum levels) suggestive of a

3-Nov-95/NP - 705
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muscular disorder. Patients with symptoms suggestive of
peripheral neuropathy were excluded from the study.

In all cases the following clinical data were evaluated:
age, sex, risk factors for HIV infection, infection stage,
alcohol intake, and presence of subjective symptoms
(weakness and/or myalgia). We also checked muscle
strength by an electronic registration with a myometer
(Penny Giles Ltd, UK) in the non-dominant deltoid muscle.
The recorded value was the average of 3 measures per-
formed in a period of 5 minutes. Muscle weakness was
defined when a registration of 200 Newton (N) or less was
recorded according to our own previous experience [Ur-
bano-Marquez et al. 1989]. The following laboratory data
were also obtained in all the patients: total lymphocyte
count, CD4* lymphocytes, serum B2 microglobulin, creatin
kinase (CK) and aldolase.

After informed consent the patients underwent an
open muscle biopsy in the non-dominant deltoid muscle.
The sample obtained was stained with and reacted by the
following techniques: hematoxylin and eosin, Gomori's
trichrome, PAS, oil red O, non-specific esterase, ATPase
at pH 9.4 and NADH. All these stainings and reactions
were performed on 6 pm thick sections from frozen tissue.
The protocol was approved by the Ethical Committee of
the Hospital Clinic.

Diagnosis of HIV-related myopathy was accepted
when any of the following features either alone or in
combination were present: muscle fiber necrosis with
phagocytosis, inflammatory myopathy (necrotic changes
with inflammatory exudate in any degree), nemaline
myopathy, microvasculitis, selective loss of thick fila-
ments. or ovtoplasmic microvesiculauon [Budi:
1991, Rao et al. 1993). The term "myopathic minimal
changes" was coined for the cases where some features
such as number of internal nuclei in more than 20% of
muscle fibers, variability in fiber size with round-shaped
fibers, or type 2 fiber atrophy were the only pathologic
features in the absence of any other finding allowing the
diagnosis of a specific myopathy.

Controls: We tested muscle strength in 30 healthy
workers of our hospital matched for age and sex.

Statistics: We used Student t-test. Values were ex-
pressed by mean + SD.

Results

From February 1989 to February 1994, 34 patients
infected by HIV-1 were admitted because of suspected
myopathic condition prior to any treatment with an-
tiretroviral drugs. Thirty of them gave informed consent to
be included in the study. In this period of time more than
3,000 seropositive patients have been registered in the
Hospital Clinic. The patients included in the present series
come from a cohort of about 500 persons without an-
tiretroviral therapy. The clinical features of this group are

Table | Clinical characteristics of the series

Age (range) 2%4.5 3 (18-60)
Sex (male/female) 2713

Risk group

DA 14 (46.8%)
HMX 8 (26.6%)

DA + HMX 1(3.3%)
Heterosexual promiscuity T(23%)
Disease stage

1 1(33%)

I 4(13.3%)

111 2(6.7%)

v 23 (76.7%)
Alcoholism* 2(6.6%)
Myometry (Newton) 175.4 (126 - 260)
Myalgia 4(13.3%)

DA = drug abuser, HMX = homosexual, * = alcohol intake superior to
100 g/day

described in Table 1. Most of the patients were male (27
male/3 female) and the mean age was 38.5 years (range: 18

, —60,SD *10.5). 46% of patients were former drug abusers,

26.6% were homosexual males, and 23% acquired the
infection by heterosexual practice. Most of them were in
stage I'V according to CDC criteria, 4 patients were in stage
ITand 2 instage ITI. Only 1 was in the seroconversion phase.
Eight patients fulfilled the currently accepted criteria for
the wasting syndrome. Four patients had myalgia and 25
of the 30 patients complained of subjective muscle weak-
ness which could be demonstrated in 22 cases by means of
the myometric device. Myometric muscle testing was
175.4+41.1 N (range: 126 — 260 N). When compared with
muscle strength from a normal control group (270 % 40,
range: 230 — 340 N) it was significantly lower (p < 0.001).
Biological data are shown in Table 2. In 8 cases there was
an increase of serum CK levels, which was mild in 5 cases
and very high in 3 cases. The increase in the aldolase serum
levels was a more constant finding (16/30). In 25 cases
there were biological data of advanced HIV infection (CD4
< 200%10° or high levels of B2 microglobulin).

Tuble 2 Biological parameters (n = 30)

(Range)
CK= (IUMN) NV: 33 - 140 1134 (16 -944)
Aldolase (TUM) NV: 0.3 ‘3:’.._ 786(24-17)
Total lymphocytes (= 10°/1) * 1,036 (160 — 1.830)
CD4* lymphocytes (= 10°1) ~ X 139 (4 - 540) -

B2 microglob. (nmol/) (NV: 68 - 204) 3737 (186.4-720.3)

NV = normal values, * = excluding 3 cases with serum CK value >
1000
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Table 3 Muscle pathology in the patients of the series*

Microvasculius 7 (23.3%)
Myositis 3 (10%)
Loss of thick filaments 4 (13.3%)
Ragged-red fibers 2(6.6%)
Rod bodies 2 (6.6%)
Denervation features 3(10%)
Minimal changes 9 (30%)
Normal 7(23.3%)

* = in 4 patients there was more than | pathological condition

Histologic features of muscle biopsies are reflected in
Table 3. We observed microvasculitis in 7 cases (Figure 1),
myositis in 3, loss of thick filaments in 4, rod-bodies in 2,
ragged-red fibers (RRF) in 2 (Figure 2), denervation fea-
tures in 3. minimal myopathic changes in 9 (Figure 3) and
normal biopsy in 7 cases. Cytoplasmic microvesiculation
was not found in any case. In 2 cases microvasculitis and
myvositis coexisted and in | of them also were signs of
denervation. In another patient 3 abnormalities coexisted:
rod bodies, loss of thick filaments and type 2 atrophy. In 2
additional cases there was loss of thick filaments with type
2 arrophv. When pathologic features were correlated with
the number of CD4™ cells a non-significant tendency for
the inflammatery conditions (either myositis or vasculitis)
was associated with a higher count of CD4 cells (Table 4).
In all 8 cases with evidence of muscle inflammation (either
microvasculitis or myvositis) we recommended treatment
with prednisone at doses of 0.5 mg/kg/day. Three of them
nad a favorable course (improvement of weakness. myal-
gias. or serum levels of muscle enzymes) after a follow-up
period ranging from 3 — 12 months, 3 have been followed-
up less than 3 months and the other 2 were lost to follow-up.

Fig. 2 Typical ragged-red fiber (center) with subsarcolemal dark mate-
rial. TCR staining on frozen section.

Discussion

Although the wide spectrum of myopathies in the
course of HIV-1 infection 1s known, the figures regarding
the prevalence of such conditions are not well defined
[Dalakas and Pezeshkpour 1988, Espinoza et al. 1989,
Gabbai et al. 1990. Lange et al. 1988, Simpson and Bender
1988. Wrzolek et al. 1990]. The present series reflects the
experience of the Muscle Research Unit of the Hospital
Clinic of Barcelona and includes the largest series of HIV-1
positive svmptomatic patients without antiretroviral treat-
ment collectad in a single institunion. Subjective weakness
was the most frequent complaint suggestive of myopathy
in such patients (it was referred by 25 of our patients and
demonstrated with mvometry in 22). Myalgia was self-re-
ported in 4 patients onlv.

Fig. |

A collection of mononuclear cells surrounding a medium-sized
vessel in muscle tissue (microvasculitis). HE staining on frozen section.

Fig. 3 Selective type 2 fiber atrophy (dark stained fibers) is evident
without any other pathologic change. ATPase pH 9.4 on frozen section.
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Table 4 Relationship between CD4* cell count and inflammatory con-
ditions in muscle biopsies.

CD4* cells <100 100-250 250-500
Myositis or vasculitis 1 3 4
Other myopathies or normal biopsy 12 6 4

On the other hand, laboratory data (high serum levels
of CK or aldolase) correlated poorly with the presence of
an abnormal muscle biopsy. Therefore, the normal value
of those parameters cannot be used as an excluding criteria
for myopathy.

In this particular setting 4 main categories of
myopathy other than AZT-related can be ascertained
[Dalakas et al. 1990, Grau et al. 1993, Fernandez-Sola et
al. 1993, Lane et al. 1993]. The ﬁrst—\ is represented by
myopathies due to opportunistic microorganisms [Chupp
etal. 1993, Gherardi etal. 1992, Ledford et al. 1985] which
are only rarely observed probably due to the difficulty of
bacterial or parasitic microorganisms to invade muscle
tissue [Casademont et al. 1991, Grau and Casademont
1992, Wrzolek et al. 1990] (none in our series). A second
group is represented by 8 patients in our series and it is
characterized by the presence of inflammatory and/or ne-
crotizing myopathy or vasculopathy [Calabrese et al. 1989,
Dalakas et al. 1986b, De Luis et al. 1991, Kesselring et al.
1988, Nordstrom et al. 1989, Wiley et al. 1989]. This was
the most frequent caiczury of myopathics in HIV-infected
patients before the advent of AZT-related toxic myopathy.
Polymyositis in the context of HIV infection is similar in
clinical and pathological manifestations to the classic po-
lymyositis except for differences in the phenotype of the
inflammatory infiltrate. In polymyositis related to HIV
CD4* lymphocytes are scarce [Grau et al. 1993, Illa et al.
1991]. Although the pathogenesis is unknown immu-
nologic mechanisms probably triggered by HIV could play
arole [Hantai et al. 1991]. On the other hand, the presence
of vasculitis can be due to viral replication in muscle
vessels leading to an immunologic mechanism initiated by
HIV-1 or other viruses infecting the patient concurrently
[Calabrese et al. 1989]. Vasculitis and polymyositis de-
scribed in HIV infected patients almost always respond to
corticoids. Therefore, it is clinically significant to identify
them [Cornblath 1988, Simpson and Wolfe 1991]. In the
third group different myopathies of unclear nature are
included: nemaline myopathy (rod bodies) and loss of thick
filaments (6 in our series for both categories) [Chupp et al.
1993, Dalakas et al. 1987, Kesselring et al. 1988,
Kostianovsky et al. 1987, Panegyres et al. 1990]. Finally,
there is a fourth group of patients, 10 in our series, his-
tologically defined by the existence of minimal or unspe-
cific changes like type 2 fiber atrophy, presumably related
to a chronic consumptive illness, the effect of some cytok-

ines, malnutrition, or disuse [Banker and Engel 1986].

Although our clinical and morphological findings are
similar to those reported in other series [Gabbai et al 1990,
Dalakas and Pezeshkpour 1988, Espinoza etal. 1989, Han-
tai etal. 1991, Lange et al 1988, Simpson and Bender 1988,
Simpson and Wolfe 1991, Wrzolek et al. 1990] the preva-
lence of pathological findings in our series was higher,
probably because our patients were all symptomatic. We
found histological abnormalities in 75% of the cases. A
significant percentage of them improved with appropiate
therapy. The prognosis of inflammatory conditions is usu-
ally favorable with a good response to corticoids without
an increase in infections associated with the use of this
therapy [Cornblath 1988, Manji et al. 1993].

Histologic evidence of myopathy was found in 6 of
the 8 patients with wasting syndrome. There were 2 cases
with loss of thick filaments, 1 case with loss of thick
filaments and rod bodies, 2 cases with ragged-red fibres,
and 2 cases with microvasculitis. This may suggest the
wasting syndrome could be attributed to a myopathy that
can benefit from treatment [Belec et al. 1993, Simpson et
al. 1990], as occurred in the cases of microvasculitis. The
finding of ragged-red fibers in 2 cases was unexpected.
Although in 1 case the patient was 60 years old (this
histologic feature is not rare at this age) [Ferndndez-Sola
etal. 1992] we cannot explain it in the second case. Despite
this the fibers found in these 2 cases have the typical
appearance of ragged-red fibers, quite different from the
fibers seen in AZT-related toxic myopathy which are
sometimes named AZT-fibers [Grau et al. 1993]. The
relationship between such ragged-red fibers and an im-
flammatory condition is a matic: v cisc e 7 . 27 polymy-
algia rheumatica [Harle et al. 1992).

Although it could be assumed that inflammatory
forms of myopathy would be present only in early stages
of the disease as suggested from our results, it is currently
accepted the wide spectrum of myopathies can be found at
any stage of the disease ranging from seroconversion to
maximal impairment of immunity [Brew 1992].

In the light of our present study it can be concluded
that myopathies associated with HIV infection are not rare
and can be present at any stage of the disease. In general,
they present with weakness and only occasionally with
myalgias. Muscle enzymes are elevated in aproximately
half of the patients. Histologic examination contributed to
the diagnosis in 75% of cases, which allowed us to identify
a potentially treatable myopathy in 26.6% of them. Hence,
we recommend to maintain a high index of suspicion in
order to identify myopathic patients who will benefit from
treatment.
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Sintesi dels resultats més destacats

i.- Les dades cliniques i morfoldgiques trobades
son similars a les referides en altres treballs

encara que en percentatges més elevats.

ii.- Un 75% dels malalts infectats pel VIH que
presenten simptomatologia muscular presenten
alteracions morfologiques en 1'estudi histolodogic de

la biopsia muscular.

iii.- La clinica més caracteristica és la preséncia
de debilitat i/o atrdfia muscular, essent les
midalgies menys freqiients. Tanmateix la utilitzacié
de les xXxifres de CK com a prova de cribratge és poc
util, donat que té una pobra correlacié amb la
preséncia d'alteracions morfoldogiques a les

biopsies.

iv.- Més d'una quarta part dels malalts abans
referits presenten miopaties tractables, amb un bon

pronodstic.

v.- El1 diagndstic d'aquestes miopaties requereix un
grau de sospita important per no confondre'n el

quadre clinic amb manifestacions de 1la propia
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infeccié pel VIH.

vi.- Alguns malalts (6/8) amb sindrome

constitucional van presentar, també, una miopatia

subjacent.
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5.2. INFECCIO PEL VIRUS DE LA IMMUNODEFICIENCIA
HUMANA TIPUS I i MIOPATIA: RELLEVANCIA CLINICA DE

LA TERAPIA AMB ZIDOVUDINA.

Human immunocdeficiency virus type 1 infection and
myopathy: clinical relevance of zidovudine therapy.
Grau JM, Masanés F, Pedrol E, Casademont J,
Ferndndez-Sola J, Urbano-Marquez A. Ann Neurol
1993;34:206-211.
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Human Immunodeficiency Virus Type 1
Infection and Myopathy: Clinical Relevance
of Zidovudine Therapy

Josep M. Grau, MD, Ferrin Masanés, MD, Enric Pedrol, MD, Jordi Casademont, MD,
Joaquim Ferndndez-Sold, MD, and Alvaro Urbano-Mirquez, MD

Fifty consecutive patients infected with human immunodeficiency virus type 1 (HIV-1) were evaluated regarding the
prevalence of HIV-related myopathies and the relevance of zidovudine-related mitochondrial myopathy. Disease stage,
total lifetime intake of zidovudine, anthropometric and nutritional parameters, muscle strength, and histochemical
and immunohistochemical findings in muscle specimens were recorded. The series was divided into two groups,
patients with a total lifetime intake of zidovudine under 200 gm and those with a total lifetime intake over 200 gm.
A control group included 50 healthy people matched for age and sex. HIV-related myopathy was defined by the
presence of art least one of the classic pathological reactions in muscle, while zidovudine-related myopathy was defined
by the presence of ragged red fibers in any percentage. Lower values of the nutritional parameters were detected in
the HIV cohort, when compared with normal control values. HIV-related myopathy was detected in 13 (269 ) of the
50 patients. There were no differences berween groups except for the development of mitochondrial myopathy that
occurred in 1 of the 26 patients in Group I and in 16 of the 24 in Group II. Six patients who had a total intake of
more than 200 gm of zidovudine and demonstrated red ragged fibers in their muscle specimens were absolutely
asymptomatic. There was a positive correlation berween total intake of zidovudine and the percentage of red ragged
fibers in muscle biopsy specimens.

Grau JM, Masanés F, Pedrol E, Casademont J, Fernindez-Sola |, Urbano-Marquez A. Human
immunodeficiency virus type 1 infection and myopathy: clinical relevance of
zidovudine therapy. Ann Neurol 1993;34:206-211

participate in the study regardless of their current medical
complaints or whether they were receiving AZT. Fifty of
these padents gave written consent. For all the patienrts the
following dara were recorded: age, sex, race, risk factors for
HIV infection, disease stage, chronic ethanol consumpuon,
and liferime cumulative dose of AZT. The existence of mval-
gia was specifically inquired and muscular strength was mea-
sured in the nondominant deltoid muscle with a myometer
(Penny Giles Lid., United Kingdom). This test was always
performed by the same investgator and repeated three umes

Nemaline myopathy, necrotizing myopathy, polymyo-
sitis, selective loss of thick filaments, muscle cytoplas-
mic microvesiculaton, and muscular microvasculitis
are currently well-characterized forms of human immu-
nodeficiency virus (HIV)—related myopathies [1-8].
In addition, acquired mitochondrial myopathy devel-
ops in close relation to the duration of trearment with
zidovudine (AZT) [9-11]. All the reported series in-
clude only sympromatic patients, thereby confound-

ing the definition of the spectrum of such myopathies.
Neither the boundaries of the so-called wasting syn-
drome nor how the latter may contribute to the devel-
opment of a myopathy are well established [12]. The
aim of the present study in a consecutive series of pa-
tients infected with HIV type 1 (HIV-1) was to evalu-
ate the clinical fearures and muscle morphology in rela-
tion to either infection itself or AZT therapy.

Patients and Methods
From March to September 1991, 53 HIV-1-infected pa-
tients consecurtively attended our clinic and were asked to

during a 5-minute period, with the mean value of the registra-
uons being recorded. The existence of weakness was defined
by a mean registration under 200 N [13]. Nutritional starus
was evaluated by recording the following parameters: weight
and height and ideal weight percentage, tricipital skin fold
thickness. and circumference of the midportion of the biceps
of the nondominant arm. The biological parameters analyzed
were white blood cell (WBC) count, total lymphocyte count,
CD4~ cell count, and B,-microglobulin, creatine kinase, and
aldolase levels.

In addition, all the patents underwent open surgical biopsy
of the deltoid muscle. The following studies were performed:
conventional stainings (hematoxylin-eosin, Gomori's tn-
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chrome, periodic acid—Schiff, oil red O, nonspecific esterase)
and usually histoenzymatic reactions (ATPase and NADH
tetrazolium reductase). All were performed on G-p-thick
cryostat sections of muscle samples. Semithin sections were
derived from glutaraldehyde-fixed, resin-embedded samples.
Immunohistochemistry studies for the phenotype of the in-
flammatory cells, when present, and for the expression of
class 1 and class II molecules of the major histocompatibility
complex (MHC) were done on cryostat sections using mono-
clonal antibodies (CD3, CD4, CD8, CD19, EBM11, Ki-67,
W6-32, B,-microglobulin, and HLA-DR) with alkaline im-
munophosphatase reaction. Quantitative studies of muscle
fibers were performed on trichrome-stained cryostat sections,
250 to 400 fibers being evaluated in each case.

Muscular strength and anthropometric and nutritional pa-
rameters were measured in 50 healthy care workers marched
by age and sex. These data have been previously reported
in part [13]. The control group for immunohistochemistry
included 5 muscle biopsy specimens from normal individuals

(obtained at the time of orthopedic surgery), 5 from chronic .

alcoholics, and 5 from dermatomyositis patients.

Myopathy related to HIV infection was defined by the
presence of at least one of the following conditions with the
agreement of two blinded, independent, well-trained observ-
ers: muscle fiber necrosis with phagocytosis, inflammarory
myopathy (necrotic changes together with inflammatory exu-
date in any degree), nemaline myopathy, microvasculitis, se-
lective loss of thick filaments, and cytoplasmic microvesicula-
tion. Myopathy related to AZT therapy was admitted by the
unequivocal presence of ragged red fibers (RRFs) at any per-
centage. RRFs were defined by their typical appearance on
trichrome staining with granular red-stained material in the
subsarcolemmal space. The possible coexistence of both cate-
gories of myopathy, related to HIV and to AZT therapy, was
also taken into considerartion.

The series of 50 patients was divided into two groups:
those who had never received AZT or who had received a
cumulative dose of less than 200 gm (Group I) and those
who had received more than 200 gm (Group I1). This separa-
tion was selected in order to better characterize the expected
mitochrondrial myopathy that occurs with a cumulative dose
of 200 gm, or after a 12-month period of treatrment [9].

The design of the study was approved by the Ethical Re-
search Commirttee of our hospital.

All the recorded dara were stored in a personal computer
and analyzed using the Sratistical Package for Social Sciences
(SPSS) program [14]. Groups were compared by means of
the x? test with Yates’ correction and the ¢ test. Linear regres-
sion study was employed for correlation bertween numerical
parameters. Significance was defined at an a level of 0.05.
Values are expressed as means * standard deviations. Unless
specifically indicated in the tables, the differences between
the groups did not reach statistical significance.

Results

From March to September 1991, 50 HIV-I-infected
patients participated in the study after receiving de-
tailed information. Thirty-nine patients were taking
AZT and 11 were not. Twenty-six patients belonged
to Group I and 24, to Group 1l. The dose of the drug

Table 1. Clinical Characteristics of the Series

Group I: Group 1I:
AZT < 200 gm AZT > 200 gm
(n = 26) (n = 24)
Age (yr) 33 +£7 34 +8
Sex (M/F) 24/2 20/4
Risk group
Drug abuser 17 13
Homosexual 8 8
Other 1 3
Disease stage
I1 7 0
IVC 19 21
IVD 0 3
Ethanol consumption 4 3
> 100 gm/day
AZT (lifetime cumu-  71.2 £ 75.5 358 = 121

lated dose, gm)*

i < 0.03.

had been recommended by each patient’s own physi-
cian. The patients’ complaints varied widely, ranging
from self-limited low-grade fever to more severe symp-
toms requiring hospital admission. Only 3 patients
complained of weakness and another of myalgia. Clini-
cal characteristics of both groups are presented in Ta-
ble 1. All the patients were white; there were no blacks
or Hispanics. There were no differences between
groups except for the cumulative doses of AZT, which
averaged 71.2 = 75.5 gm in the first group and 358
= 121 gm in the second. Myalgia was uncommon in
both groups, although it was more frequent in the
group with a higher intake of AZT (2/26 vs 4/24 for
Groups | and I, respecuvely). Muscular strength was
impaired in most patients, with no differences berween
the groups (mean values, 162= 45 N in Group I and
170 = 50 N in Group II). Only 12 patients from the
whole cohort exhibited muscular strength over 200 N,
5 belonging to Group | and 7 to Group II. While mean
values of aldolase were normal in both groups, mean
values of serum creatine kinase were slightly raised in
both groups of patients (186 £ 295 IU/liter for Group
I and 148 = 216 IU /liter for Group II; normal, 33—
140 IU/liter). Nutritional and anthropometric parame-
ters are provided in Table 2. The mean values for both
groups were less than values derived from a normal
population matched by age and sex (p < 0.0001), but
there were no differences berween the patient groups.
Height was the exception; there were no differences
berween the group and control values. With respect to
the HIV infection status, the mean CD4* lymphocyte
count was 166 = 197 cells/mm? in Group I and 160
= 194 cells/mm?® in Group Il and the average serum
level of B,-microglobulin was 4.1 = 1.5 mg/ml in both
Group I and Group 11, with no stacistically significant
differences berween the groups.
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Table 2. Nutritional and Anthropometric Parameters

Control
Group I Group 11 Subjects
(n = 26) (n = 24) (n = 50)
Weight (kg)* 58 £ 11 635 = 11 736
Heighr (cm) L7225 7 174 £ 9 113 5
Ideal body weight 83 =13 90 £ 12 - 114 = 0.8
(%)
Tricipital skinfold 6.5 %= 2.7 719 135 %3

thickness (mm)*
Arm circumfer-
ence (cm)*

234 %33 241 %25 284=138

*p < 0.0001 comparing Groups I and Il with control subjects.

Table 3. Muscle Morphological Data

Group | Group I1
(n = 26) (n = 24)
HIV-related 7 6
Necrosis 3 3
Rod bodies 4 1
Inflammation 1 2
Vasculitis 1 1
Microvesiculation 2 0
Loss of thick filaments 1 4
AZT-related? 1 16
4 < 000001

The muscle morphological data are summarized in
Table 3. Seven padents from Group I and 6 from
Group II exhibited pathological changes related to
HIV infection. Necrotzing myopathy was found in 8
samples; nemaline mopathy, in 3; selective loss of thick
filaments, in 5; polymyositis, in 3; microvasculitis, in 2;
and cyroplasmic microvesiculation, in 2 (Figs 1—-4). The
distribution of such pathological reactions in Groups I
and II is seen in Table 3. All patients but 1 had more
than one typical pathological change in relation to HIV
infection. The immunopathological study showed ex-
pression of class I antigens from the MHC complex in
all the patients. This positivity was seen in most muscle
fibers, even in those with normal histological appear-
ance, but not in universal distribution (range, 30—
100% of muscle fibers) (Figs 5, 6). This expression was
stronger in necrotic cells, nonnecrotic partally invaded
cells, and regenerating cells. Class I molecule expres-
sion was only seen in endothelial cells and in some
inflammarory cells, when present. None of the muscle
fibers expressed these antigens. In the 3 patients with
polymyositis, inflammatory cells were mainly located at
the endomysial level. Immunophenotyping identified
40% of CD3" cells (409% CD4~ and 609% CD87),
60% of EBM11, no CD19™ cells, and very few prolif-
erative cells as assessed by the Ki-G7 antigen ex-
pression.
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Fig 1. Myofibrillar structure disruption of some fibers. HIV-
related myopathy. (Toluidine-blue staining on semithin section.)

Fig 2. Microvasculitis of a medium-size muscular vessel. HIV-
related myopathy. (Hematoxylin-eosin staining on frozen sec-
tion.)

Fig 3. Variability in fiber size and nemaline bodies. HIV-
related myopathy. (Trichrome stain on frozen section,)



Fig 4. Mild endomysial inflammatory infiltrate in a HIV-
velated polymyositis. (Hematoxylin-eosin staining on frozen
section.)

Fig. 7. Ragged red fibers in a patient with AZT-related myopa-
thy. (Hematoxylin-eosin staining on frozen section.)

Fig 5. Expression of the MHC class I antigens in most of the
muscle fibers from an HIV-infected patient. (W6-32 monsclonal
antibody with immunophosphatase reaction.)

Fig 6. Lack of expression of the MHC class I antigens tn mus-
cle fibers from a normal control subject. (Same reaction as in
Fig 7.)

Fig 8. Perifascicular distribution of the ragged red fibers in a
patient with AZT-related myopathy. (Trichrome staining on
[rozen section.)

RRFs were found in 16 patients of Group Il and in
1 pauent of Group I. The percentage of RRFs ranged
from 1 to 15 (Fig 7). In most cases RRFs were smaller
than the RRFs seen in the classic forms of mitochon-
drial mvopathies and were mainly located at perifasci-
cular areas (Fig 8). A positive correlaton was found
berween the cumulative dose of AZT and the percent-
age of RRFs on analysis of the group of 39 padents
receiving the drug (p = 0.01) (Fig 9).

In 5 padents in Group 1l, coexistence of the HIV-
and AZT-related myopathies was observed and in 12
patients of the same group there were only data sug-
gesting AZT-related myopathy. On close analysis of
these 12 patients, 6 were found to be completely
asympromatic in terms of neuromuscular complaints
and they exhibited normal muscle power with a myo-
metric registration of 200 N or more. The percentage
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Fig 9. Relationship between total lifetime dose of AZT and the
percentage of rageed red fibers (RRF) in muscle biopsy specimens.

of RRFs in muscle specimens from these asympromatic
patients was also berween 1 and 15%, with no differ-
ences when compared with percentage found in the
weak AZT-related myopathic patients. Excepr for 1
patient who displayed minor selective type 2 atrophy,
the remaining patients exhibited only RRFs as a unique
pathological reaction in muscle biopsy specimens.

The nutritional and anthropometric parameters from
our control group are also reported in Table 2. Class
I anugen expression was only demonstrated in muscle
cells from patents with dermatomyositis, mainly in
perifascicular diseribunon, Class II proteins were de-
tected in all the endothelial cells from all the control
samples and in very few muscle cells from 2 patents
affected by dermaromyositis.

Discussion

The present work analvzes a consecutive series of non-
selected HIV-infected patients who consented to par-
ticipate in the study. The series was divided into two
groups, one with a cumulative dose of AZT of less
than 200 gm and the other with a cumulative dose
over this amount, in order to better characterize the
expected AZT-relared myopathy. Cumulanve dose
rather than duration of drug treatment was chosen be-
cause of the frequent modifications in scheduled doses
of the drug and because of the interruptions thar fre-
quenty occur in this serting. Furthermore, it has been
useful to compute toral liferime dose when suspecting
a toxic myopathy [13]. The quesuon of reversibility of
both morphological and clinical changes of AZT-
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related myopathy is avoided in this study since all con-
senting patients were evaluated within 2 days after
medical consultaton. In rerms of the disease, both
groups were quite similar in sex, age, risk factors, and
disease stage. The low percentage of heavy drinkers in
each group in the present series makes the possible
interference of a chronic alcoholic myopathy unlikely.

Myalgia is 2 common reported feature in HIV-
infected patients treated with AZT [9] but it was un-
commonly reported by our pauents. Of partcular in-
terest in the present study is the normal strength
demonstrated in 12 of the 50 padents. Six of these
patients with a total lifetime AZT intake of more than
200 gm exhibited only RRFs (range, 1-15%) as a
unique morphological feature in their biopsy speci-
mens. These data scrongly suggest that mitochondrial
myopathy is related to AZT therapy, as previously
demonstrated {9]. buc furthermore, this myopathy is
asymptomaric in a significant proportion of the pa-
dents. This informanon is crucial to assess possible
muscle roxicity due to AZT. The reason why some
patents develop typical morphological changes burt re-
main clinically asymptomartic is not clear. It can be
speculated (1) thar this is simply a marter of time, and
in our nonselected patents we identified an early toxic-
ity NOt yet sympromatic, suggesting a personal thresh-
old: or rather (2) that most AZT-treated HIV-infected
patients with RRFs are weak because of other factors
in muscle. This very important point requires clarifica-
ton to make possible the correct therapeutic decisions
{15—17]. Most of the patents in our series had lower
values for the nutriional parameters than did the nor-
mal control subjects. but generally only slight malaurr-
tion was present (8677 of ideal body weight on average



for the whole series), with no differences between the
groups.

Myopathies apparently related to HIV infection it-
self occurred in 13 (26% ) of the 50 patients, reflecting
the high prevalence and the broad spectrum of muscle
damage in this setting. It is of interest to note that
sometimes more than one pathological feature was de-
tected in the same biopsy specimen and furthermore,
the coincidence of HIV-related and AZT-related my-
opathy was also recorded in some patients. The only
difference with other published series in morphological
terms is the lower percentage (not universal in the cur-
rent study) of muscle fibers expressing MHC class [
proteins [9, 18]. This could probably be due to the
sensitivity of the monoclonal antibody (W6-32) used.
The phenotype of the scarce inflammatory cells was
not different from that in other reported series [18],
with a remarkable absence of B cells in inflammatory
exudates in contrast with classic dermatomyosias [19].

The presence of RRFs in patients with a total intake
of AZT over 200 gm is not surprising nor is the unpub-
lished but expected relationship berween total intake
of the drug and the percentage of RRFs. These particu-
lar cells have been mentoned to be smaller and more
ragged than those seen in classic mitochondrial myopa-
thies [91. This also occurred in our series and further-
more, they were located mainly in perifascicular areas.
Although we do not have a satisfactory explanation for
this finding, it is possible that sublethal microischemic
changes in poorly perfused areas may facilirate the de-
velopment of such RRFs. Thus, the reported finding
of perifascicular arrophy in some muscle biopsy speci-
mens from HIV-infected patients may be jusufied [4].
Nevertheless, perifascicular atrophy was not a usual
finding in our series.

In conclusion, from the data derived from this co-
hort of nonselected HIV-infected patients, the preva-
lence of HIV-related mvopathy is high, with 2 positive
correlation found berween total intake of AZT and the
percentage of RRFs in muscle. Some patients exhibit
only RRFs in their muscle and remain asymptromatic.
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Sintesi dels resultats més destacats

i.-— Es wva detectar preséncia de miopaties
relacionades amb la infeccidé pel VIH en el 26% dels
pacients de 1la série, restant alguns d'ells

asimptomatics.

ii.- Un mateix malalt pot presentar diferents tipus
de lesions o en ocasions coincidir amb la preséncia

de miopatia toxica per AZT.

iii.- La caracteristica histologica especifica i
distintiva de la miopatia toxica per AZT és la

preséncia de fibres vermelles esfilagarsades (FVE).

iv.- S'observa una correlacié positiva entre la
dosi total acumulada d'AZT i la preséncia de FVE al

miscul (més de 200 gr.).

v.- L'aparici6é d'aquesta miopatia toxica pot cursar
clinicament asimptomatica en un percentatge

significatiu de malalts.
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5.3. ESTUDI COMPARATIU DE LES CARACTERISTIQUES
CLINIQUES I HISTOLOGIQUES ENTRE LA MIOPATIA
NEMALINICA CLASSICA I L'ASSOCIADA AL VIRUS DE LA

IMMUNODEFICIENCIA HUMANA.

Estudio comparativo de las caracteristicas clinicas
e histoldégicas entre la miopatia nemalinica cléasica
y la asociada al virus de la inmunodeficiencia
humana. Miré Q; Masanés F, Pedrol E,
Garcia-Carrasco M, Mallolas J, Casademont J, Grau
JM. Med Clin (Barc) 1995;105:500-503.
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Estudio comparativo de las caracteristicas
clinicas e histoldgicas entre la miopatia
nemalinica clasica y la asociada al virus
de la inmunodeficiencia humana

Oscar Mird, Ferran Masanés, Enric Pedrol, Mario Garcia-Carrasco,
Josep Mallolas?, Jordi Casademont y Josep M.? Grau

Grupo de Investigacion Muscular. Servicios de Medicina Interna General y *Enfermedades
Infecciosas. Hospital Clinic i Provincial. Barcelona.

FunpamenTo: Durante los Gltimos anos se han comunicado varios casos de miopatia nemalinica
en enfermos infectados por el VIH. Las caracteristicas clinicas e histolégicas de la miopatia
nemalinica son conocidas, pero en los enfermos VIH positivos se encuentran por definir,
MeTopos: Se realiza una revision retrospectiva de las miopatias nemalinicas vistas en 12 afios
(1982-1993). Se comparan los datos clinicos e histolégicos de las miopatias nemalinicas
clasicas con las asociadas al VIH.

ResuLtapos: Se recogieron 8 casos de miopatias nemalinicas: 5 en enfermos VIH negativos
(clasicas), y 3 en VIH positivos. Los pacientes VIH positives con miopatia nemalinica eran todos
varones, no tenian antecedentes familiares de miopatia, su desarrollo motor habia sido normal, no
asociaban alteraciones en otros sistemas y sus sintomas musculares eran leves. En la biopsia
muscular se encontré un menor porcentaje de fibras con cuerpos nemalinicos, atrofia de fibras
musculares tipo 2, y escasas alteraciones en las reacciones oxidativas. Una segunda biopsia
muscular realizada 2 afos después a uno de estos pacientes fue normal. En el grupo de pacientes
VIH negativos, predominé el sexo femenino, con frecuencia habia antecedentes familiares, retraso
motor en la infancia y diversas alteraciones extramusculares. Los sintomas musculares fueron mas
marcados y graves, con 2 casos de afeccion de la musculatura respiratoria. El estudio histoldgico
mostré un tanto por ciento mayor de cuerpos nemalinicos, predominio de la atrofia de fibras
musculares de tipo 1 y frecuentes alteraciones en las reacciones oxidativas.

ConcLusion: La miopatia nemalinica que presentan los enfermos infectados por el VIH difiere de
las formas descritas clasicamente. La presencia de cuerpos nemalinicos en la biopsia muscular
de los pacientes VIH positivos probablemente deba interpretarse mas como un epifenémeno en
relacién a la infeccién por el VIH que como una miopatia con entidad propia como es el caso
de las miopatias nemalinicas clasicas.

Comparative study of the clinical and histological characteristics of classical
nemaline myopathy and that associated to the human immunodeficiency virus

BackarounD: Several cases of nemaline myopathy (NM) have been described in patients with
human immunodeficiency virus (HIV) infection. The clinical and histological characteristics of
classical NM are known, but remain to be defined in HIV positive patients.
METHODS: A retrospective review of the NM over a 12-year period (1982-1993) was carried out.
;E":le l5:l:E‘|"1i¢:al and histological data of the classical NM were compared with those associated to
e HIV.
ResuLts: Eight cases of NM were collected: five in HIV negative patients (classical NM) and three
in HIV positive patients. The latter patients with NM were all males with no family history of
myopathy. Motor development had been normal and was not associated with disorders in other
systems and the muscular symptoms were slight. On muscle biopsy a lower percentage of fibers
with nemaline bodies and type 2 muscle fiber atrophy were observed, as well as slight alterations
in the oxidative reactions. A second muscle biopsy performed two years after in one of these
patients was normal. Females predominated in the group of HIV negative patients with family
history, motor retardation during infancy and different extramuscular alterations being frequent.
The muscle symptoms were more marked and severe in the two cases with respiratory
musculature involvement. Histologic study demonstrated a higher percentage of nemaline bodies,
predominance of type 1 muscle fiber atrophy and frequent alterations in the oxidative reactions.
ConcLusion: Nemaline myopathy presented in patients with HIV infection differs from the
classically described form. The presence of nemaline bodies on muscle biopsy in HIV positive
‘patients may be interpreted more as an epiphenomenum in relation with HIV infection than as
a primary myopathy.

Med Clin {Barc) 1395; 105: 500-503
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La miopatia nemalinica (MN) fue descrita
inicialmente por Shy et al'! como una
miopatia congénita no progresiva de la
infancia, cuya principal caracteristica era
la presencia en los miocitos de unos
cuerpos citoplasmaticos en forma de
bastones, que se denominaron Ccuerpos
nemalinicos (rod bodies). En descripcio-
nes posteriores se demostrd que esta
miopatia congénita de la infancia era, en
ocasiones, progresiva2, y que también
existian formas de la enfermedad de ini-
cio en la edad adulta3-6. Las comunica-
ciones que se han sucedido han permiti-
do definir tres formas de MN clasica: a)
una neonatal grave que se manifiesta por
hipotonia, debilidad generalizada, dificul-
tad para la alimentacion, y que habitual-
mente causa la muerte durante los pri-
meros afos de vida por insuficiencia
respiratoria; b) una congénita moderada,
la més frecuente, que cursa con retraso
en el desarrollo motor y que, por lo gene-
ral, no es progresiva, y ¢) una de inicio
en la edad adulta en que existe una debi-
lidad muscular lentamente progresiva,
aunque en ocasiones puede evolucionar
de manera rapida y causar la muerte del
enfermo por afeccién respiratoria o car-
diaca”™!. La MN estd considerada una
enfermedad de transmision familiar, si
bien el tipo de herencia no esta aun defi-
nido, y se ha propuesto que la forma ne-
onatal grave seria de transmisién autoso-
mica recesiva, en tanto que la forma
congénita moderada tendria una heren-
cia autosémica dominante de penetran-
cia incompleta”1214,

Por otra parte, en los pacientes infecta-
dos por el virus de la inmunodeficiencia
humana (VIH) se han descrito diversas
enfermedades musculares. En ocasiones,
se hallan en relacion con el tratamiento
con zidovudina, mientras que en otras se
cree que guardan relacién directa con el
propio virus, bien sea por su accién di-
recta o a través de mecanismos inmuno-
logicos desencadenados por el mismo!®18,
Una de las miopatias descritas asociada
a la infeccion por el VIH es la MN!1920,
aunque solo se han comunicado alrede-
dor de 12 casos en la literatura?!2,
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El objetivo de este estudio es comparar el
cuadro clinico e histolégico de la MN en
su forma clasica con la asociada al VIH.
Para ello se revisaron las caracteristicas
clinicas e histolégicas de las miopatias
nemalinicas diagnosticadas durante un
periodo de 12 afos (1982-1993).

Pacientes y métodos

Perlodo de estudio

Se revisaron retrospectivamente las biopsias realiza-
das por el Grupo de Investigacién Muscular del Hos-
pital Clinic i Provincial de Barcelona entre los afos
1982 y 1993. Durante este periodo se realizaron un
total de 1.666 biopsias musculares, 1.581 de las
cuales pertenecian a enfermos VIH negativos y 85 a
pacientes VIH positivos.

Pacientes -

Se incluyeron aquellos pacientes en cuyas biopsias
musculares se aprecio la existencia de cuerpos ne-
malinicos como dato mas llamativo, y que motivé por
consiguiente un diagnostico morfologico de miopatia
nemalinica™™,

Recogiga de datos clinicos. exploratorios

y de pruebas complementarias

En todos los casos, se recogleron la edad, el sexo, los
antecedentes famiilares de enfermedad muscular, el
desarrollo mental v motor, la edad de inicio de la sin-
tomatologia muscular, la presencia de otras manifes-
taciones asociadas y Iz sintomatologia muscular en el
momento del diagndstico. Se valora la fuerza muscu-
lar en las 4 extremidades en el momento del diagnds-
tico, que en nuestra unidad se recoge sistematica-
mente segun la escala del Mediczal Research Council
(MRCF=. También se recogieron los valores de las
enzimas muscularss en &l momento del diagnastico,
asl como la evolucién posterior del enfermo. En los
enfermos VIH positivos se recogieron los mismos da-
tos y, ademas, el factor de riesgo para la infeccion y
el estadio de la infeccién segun los CDCZ.

Biopsia muscular

La biopsia muscular se habia obtenido a través de
procedimiento quirirgico. Las muestras se habian
procesado para su estudio histolégico e histoquimico
mediante las tinciones de hematoxilina-eosina, tricré-
mico de Gomori, PAS, oil red 0, esterasa no especifi-
ca, ATPasa a pH 9.4 y NADH. Todo ello se efectud
sobre secciones de & p de masculo congelado.

Andlisis estadistico

Los resultados se expresan como la media aritmética
mas menos la desviacion estandar de la media y en
tantos por ciento.

Resultados

Durante el periodo 1982-1993 se diag-
nosticaron 8 casos de MN: cinco MN cla-
sicas (tres congénitas moderadas y dos
de inicio en la edad adulta), y tres MN en
enfermos infectados por el VIH. Los prin-
cipales datos clinicos de ambos grupos
se presentan en la tabla 1.

En el grupo de MN cldsicas habia un pre-
dominio del sexo femenino. En 2 casos
habia antecedentes familiares de miopa-
tia: en uno de ellos un sobrino de la pa-
ciente caso estaba afectado, y en el otro,
se recogia el antecedente de una tia ma-
terna fallecida a causa de una miopatia.

27

TABLA 1

Principales caracteristicas clinicas de los 8 pacientes afectados de miopatia

nemalinica presentados en la serie

Caracteristicas clinicas Enfermos VIH positivos | Enfermos VIH negativos
(n=3) (n=5)

Edad del diagnostico 30 (24-38) 38 (24-49)

(media y limites en afios)
Edad del inicio de sintomas musculares 30 (24-38) 2(2-3p

{media y limites en afios) 46 (43-49)p
Sexo (V/IM) 3/0 1/4
Antecedentes familiares 0 2
Alteraciones cardiacas 0 2
Afeccion de masculos respiratorios 0 2
Alteraciones Gseas 0 4
Alteraciones oftalmologicas 0 1
Alteraciones neurologicas 0 2
Alteraciones endocrinas 0 0

*Subgrupo de enfermos con a forma congénita moderada de inicio en la infancia (n = 3); “subgrupo de enfermos con la forma
de inicio en la edad adulta (n = 2); VIH: virus de la inmunodeficiencia humana.

TABLA 2

Principales pardmetros del estudio muscular de los 8 pacientes afectados
de miopatia nemalinica presentados en la serie

Pardmetros del estudioc muscular

Enfermos VIH positi Enf
(n=3)

=
o

Sintomas musculares
Pérdida de fuerza
Predominio proximal
Predominio distal
Predominio extremidades superiores
Predominio extremidades inferiores
Atrofia
Predominio proximal
Predominio distal
Mialgias
Rampas
Creatincinasa elevada {< 140 UA)
Biopsia muscular
Fibras con cuerpos nemalinicos
Porcentaje (media)
Intervalo
Atrofia de fibras musculares tipo 1
Atrofia de fibras musculares tipo 2
Alteraciones oxidativas

=HOOORMNOD -

a2

T
—r=Bow
e
w
#FEra
h—bggm MN—=OOWWNOOWW

VIH: virus de ls inmunodeficiencia humana.

La edad de inicio de los sintomas diferia
segun se tratase de la forma congénita
moderada o de la de inicio en la edad
adulta. En estos pacientes se constataron
diversas alteraciones asociadas a la MN
descritas previamente en la literatura. En
concreto, como alteraciones cardiacas se
encontrd en una paciente la combinacion
de prolapso mitral, bloqueo completo de
rama derecha del haz de His e hipertrofia
ventricular derecha; la otra enferma pre-
sentaba insuficiencia mitral y aortica, blo-
queo completo de rama derecha del haz
de His e hipertrofia ventricular izquierda;
ambas correspondian a la forma congéni-
ta moderada y en ninguna de ellas exis-
tian otras enfermedades que justificasen
estos signos. Las alteraciones esqueléti-
cas consistieron en escoliosis en dos en-
fermos, paladar ojival en otros dos, y un
caso de pie cavo, cuello corto y escépula
alata, respectivamente, que se presenta-
ron en diversas combinaciones tanto en
pacientes afectados de la forma congéni-
ta moderada como de la de inicio en la

edad adulta. Como manifestacion oftal-
mologica asociada se encontré un caso
de miopia intensa. En 2 casos, se reco-
gieron antecedentes de crisis comiciales.
Finalmente, también pudo constatarse la
presencia de afeccién respiratoria grave
en 2 pacientes: una afectada de la forma
congénita moderada presentaba un sin-
drome de apneas centrales y precisaba
de sesiones nocturnas de presién conti-
nua positiva en la via aérea (CPAP); la
otra, afectada de la forma de inicio en
la edad adulta, referia polisomnia diurna
y disnea progresiva que habia precisado
de intubacién y ventilacion mecénica a
causa de un proceso infeccioso respirato-
rio banal previo al diagnéstico de la mio-
patia. En las pruebas funcionales respira-
torias de ambas pacientes existia un
patron no obstructivo de grave intensi-
dad.

De los pacientes infectados por el VIH,
dos se encontraban en un estadio Il, y el
otro en un IVCI segln los CDC#. Dos de
ellos eran antiguos drogadictos por via
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Fig. 1. Abundantes cuerpos nemalinicos en el interior de muchas de las células
musculares. Miopatia nemalinica en un caso con serologia negativa para el ViIH.

Tricrémico de Gomori sobre tejido congelado (x 250).

parenteral, y uno homosexual. Ninguno
de los pacientes habia recibido previa-
mente tratamiento con antirretrovirales.
Todos eran varones, y ninguno presenta-
ba antecedentes familiares de miopatia.
En estos enfermos no se constararon al-
teraciones respiratorias, cardiacas, 0seas,
oftalmoldgicas, endocrinolégicas o del
sistema nervioso central descritas asocia-
das a la MN clasica.

La tabla 2 resume los datos de afeccion
muscular de los pacientes de la serie. La
pérdida de fuerza en las MN clasicas fue
predominantemente proximal y en extre-
midades inferiores. Existia atrofia muscu-
lar en 3 casos, y un enfermo referia ca-
lambres musculares de varios meses de
evolucion. La concentracion sérica de
creatincinasa estaba elevada en menos
de la mitad de los casos y no guardaban
relacion con la gravedad del cuadro clini-
co. Por lo que respecta a las biopsias
musculares, el porcentaje medio de célu-
las musculares con cuerpos nemalinicos
fue del 25% (con unos limites del 3 al
80%) (fig. 1). Todos los enfermos pre-
sentaban un marcado predominio de la
atrofia de fibras musculares tipo 1. Asi
mismo, se encontraron alteraciones en
las reacciones oxidativas en la mayoria
de casos.

Sélo uno de los pacientes infectado por el
VIH y con MN referia pérdida de fuerza
muscular discreta (IV+/V) que afectaba
principalmente a la musculatura proximal
de las extremidades inferiores. En los
otros 2 casos la biopsia muscular se indi-
co por atrofia muscular, y por elevacion
asintomatica de la creatincinasa. El tanto
por ciento medio de fibras con cuerpos
nemalinicos en las biopsias musculares
de estos pacientes fue del 10% (limites
1%-20%) (fig. 2), la atrofia predominante
de fibras musculares era la de tipo 2 y

502

fx 250).

solo en un caso se encontraron alteracio-
nes en las reacciones oxidativas. No se
constataron ofros hallazgos histologicos
en estos pacientes.

La evolucion fue diferente en los 2 gru-
pos. Todos los enfermos VIH positivos no
presentaron complicaciones relacionadas
con su miopatia ni esta evoluciond de
manera invalidante. El unico fallecimiento
que se produjo fue por otra causa no re-
lacionada con ella. En uno de los enfer-
mos se repitid la biopsia muscular al cabo
de 2 afios del diagnostico. Durante este
periodo, el paciente habia estado asinto-
matico desde el punto de vista muscular
y las enzimas musculares habian sido nor-
males. En la nueva biopsia muscular no
se observaron cuerpos nemalinicos. En
las MN clasicas todos los enfermos esta-
ban vivos en el momento de escribir este
trabajo, aunque en tres de ellos habian li-
mitaciones importantes causadas por su
miopatia: en 2 casos por una importante
debilidad muscular gue interferia en sus
labores cotidianas, y en el tercero por la
afeccion respiratoria que presentaba y
que condicionaba una disnea a minimos
esfuerzos que obligaba a CPAP nocturna.

Dicusién

Los cuerpos nemalinicos se forman y
acumulan en el sarcoplasma como resul-
tado de una anomalia inespecifica de las
miofibrillas relacionada con la banda
7'%_ Se ha sugerido que la presencia de
atrofia de fibras tipo 1 que se observa en
la biopsia de estos enfermos tal vez indi-
que la existencia de algin mecanismo
neurogénico implicado en el origen de
esta miopatia, extremo que no ha podido
ser demostrado®. Por otra parte, se ha
demostrado una actividad aumentada de
la fosfatasa acida en los pacientes en los

Fig. 2. Presencia de escasos cuerpas nemalinicos en el interior de una unica cé-
lula muscular (compérese con la figura 1). Miopatia nemalinica en un caso con
serologia positiva para el VIH.

L&

Tncrdmico de Gomori sobre lejido congelado

que Iz enfermedad progresa rapidamen-
te, que sugiere la presencia de un proce-
so autodegenerativo que induciria la acti-
vidad enzimatica, con la pérdida de
miofibrillas consiguiente®®. Con todo, la
importancia patogenética de los cuerpos
nemalinicos se desconoce. Dado que el
mosculo tiene un ndmero limitado de
maneras de reaccionar, es probable que
sean varios los procesos que induzcan la
aparicién de cuerpos nemalinicos. Efecti-
vamente, es posible observar cuerpos ne-
malinicos en diversas miopatias como la
miopatia centronuclear, miopatia con co-
res centrales o polimiositis®, general-
menie en pequenas proporciones, ade-
mas de en las MN propiamente dichas,
por lo que el término de MN se reserva
para las miopatias en las que los cuerpos
nemalinicos son el unico hallazgo anato-
mopatologico relevante.

El presente trabajo ha sido realizado con
el objetivo de observar si en un contexto
bien definido, como es la infeccion por el
VIH, la MN tiene un comportamiento cli-
nico comparable al de las formas clasi-
cas, lo que favoreceria una uniformidad
patogenética o, por el contrario, tiene un
comportamiento diferenciable, lo que iria
mas a favor de la hipdtesis de que los
cuerpos nemalinicos son un epifendmeno
frente a una agresion muscular inespeci-
fica, en este caso relacionada con el VIH.
La diferencia de sexos entre la MN clasi-
ca y la asociada al VIH observada en la
serie y en la literatura®+* se puede justifi-
car por la mayor prevalencia del sexo
masculino entre los pacientes infectados
por el VIH. En los enfermos infectados
por el VIH no se encontraron anteceden-
tes familiares de miopatia, mientras que
en las formas clasicas se recogio en 2 de
los 5 casos correspondientes a la forma
congenita moderada, circunstancia ya re-
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ferida en la literatura en relacion a esta
forma clinica®'.

Los pacientes con MN asociada al VIH no
tenian antecedentes familiares ni perso-
nales de miopatia. El pronéstico final de
estos enfermos estuvo condicionado por
otras complicaciones derivadas de la in-
feccion por el VIH y no por la miopatia,
ya que en ningun caso la sintomatologia
muscular fue severa ni evolutiva. Esta es-
casa expresividad clinica en los enfermos
VIH positivos coincide con la mayoria de
los casos publicados?!# donde tan solo
en 2 casos existid progresion de la sinto-
matologia muscular®?, Por contra, en
las MN clasicas de esta serie la pérdida
de fuerza muscular fue mas importante,
y, también a diferencia de los pacientes
VIH positivos, afectaba mas a extremida-
des superiores. Ademas, en los enfermos
con MN clasica fue habitual encontrar
uns historia previa de varios anos de ma-
nifestaciones musculares discretas que
habian pasado desapercibidas. Las enzi-
mas musculares se encontraron elevadas
en menos de la mitad de los casos en
ambos grupos, y no mostraron relacion
con la severidad del cuadro muscular.

En las MN clasicas se recogen con fre-
cuencia manifestaciones extramuscula-
res asociadas a la misma: esqueléticas
en forma de paladar ojival, escoliosis, lor-
dosis lumbar, escépula alata, pies cavos
o anquilosis temporomandibular, neuro-
légicas, oftalmologicas, o endocrinologi-
cas’ #1331 de |as cuales la serie recoge
ejemplos de practicamente todas ellas en
los enfermos VIH negativos. En cambio,
ninguna de estas manifestaciones se en-
controé en los enfermos VIH positivos de
la serie ni en los casos publicados con
anteiroridad®*-#.

Las afecciones cardiacas y respiratorias
que pueden producirse en la MN con fre-
cuencia condicionan el pronéstico de la
enfermedad. Asi, la existencia de cardio-
miopatia dilatada sin otra causa evidente
se ha descrito en las MN clasicas®®=, re-
lacionandose con la presencia de cuer-
pos nemalinicos en el sarcoplasma de las
células miocardicas. No obstante, y a pe-
sar de encontrar diversas alteraciones
cardiacas en las MN clasicas de la serie,
ningun enfermo ha presentado hasta la
actualidad signos clinicos ni radiologicos
de miocardiopatia dilatada. Por otra par-
te, la literatura previa también recoge ca-
sos con sintomas de afeccion muscular
predominantemente diafragmética®®3435,
En estos enfermos se observa también la
presencia de cuerpos nemalinicos en la
musculatura respiratoria (demostrada en
estudios necropsicos) y, en ocasiones, la
clinica respiratoria puede resultar el (ni-
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co dato de miopatia, manifestdndose
como una disnea progresiva y con un pa-
trén funcional respiratorio no obstructivo.
Entre las diversas formas de MN clasica
no existen diferencias histolégicas signifi-
cativas®. Se ha demostrado que la grave-
dad de la MN no depende del namero ni
del tamanio de los rods, si bien este Ulti-
mo suele ser menor en las formas del
adulte®, y algunos autores han relaciona-
do la progresion de la enfermedad con la
existencia de rods intranucleares®.

Las diferencias halladas entre ambos
grupos de pacientes permiten sugerir
que la presencia de cuerpos nemalinicos
en la biopsia muscular de los pacientes
VIH positivos probablemente deba inter-
pretarse mas como un epifenomeno en
relacion a la infeccion por el VIH o a fe-
nomenos inmunolégicos desencadena-
dos por el mismo en el musculo, que a
una miopatia con entidad propia en la
mayoria de los casos. En este sentido, el
hecho de que no se hallaran cuerpos ne-
malinicos en la segunda biopsia de uno
de los enfermos favorece dicha hipotesis.
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Sintesi dels resultats més destacats

i.- La miopatia nemalinica associada a la infeccié
pel VIH té una escassa expressivitat clinica a

diferéncia de les formes classiques.

ii.- La miopatia nemalinica associada a la infeccid

pel VIH no presenta manifestacions extramusculars.

iii.- E1 pronostic final d'aquests malalts no esta
condicionat per la miopatia sindé per 1la proépia

infecci6 pel VIH.

iv.- Alguns casos de miopatia nemalinica
relacionada amb 1la infeccié pel VIH presenten

reversibilitat histolodgica.

v.- La preséncia de cossos nemalinics en els
malalts infectats pel VIH pot ésser més un
epifenomen, relacionat amb la infeccidé pel VIH o
amb fendmens immunolégics desencadenats  per

aquesta, que una miopatia propiament dita.
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5.4. ABSENCIA DE TOXICITAT MUSCULAR AMB DIDANOSINA

(ddI). ESTUDIS CLINICS I EXPERIMENTALS.

Lack of muscle toxicity with didanosine (d4ddI).
Clinical and experimental studies. Pedrol E,
Masanés F, Ferndandez-Sola J, Cofadn M, Casademont J,

Grau JM, Urbano-Marquez A. J Neurological Sciences

(en premsa)

(pagines 55-66)
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SUMMARY :

Currently, 2',3"-dideoxyinosine (ddI)
is used in AIDS therapy. To investigate the
possible myotoxicity of ddI 1in patients
infected with human immunodeficiency virus
(HIV), we examined the effect of ddI in
vitro in tissue cultures of skeletal muscles
of rats exposed to ddI at doses equiwvalent
to plasma ddI levels obtained in the
treatment of HIV patients. Control cultures
were exposed to normal saline and zidovudine
(AZT). After 4 weeks no changes were noted
in the ddI and normal saline cultures, but
AZT cultures showed abnormal accumulation of
mitochondria. The creatine kinase values in
culture supernatants were all normal.

We also reviewed the «clinical,
nutritional and biclogical parameters, AZT
and ddI dosage, and histochemical findings
in muscle specimens of 14 HIV patients
receiving ddI therapy. BAll patients had
previously received AZT. The mean cumulative
dose of ddI was 91.6 gm. Two patients had
myalgia, 2 muscle atrophy, and 13 weakness.
All patients were malnourished. Five
patients had mitochondrial mycpathy related
to AIT, 4 had ddl-associated neuropathy and
2 patients had only selective type 2 fiber
atrophy. ©One patient had necrotizing
vasculitis, one had scattered necrotic
fibers and type 2 fiber atrophy and 2 had a
normal muscle biopsy.

On the basis of the results, we have
been unable to implicate ddI as a cause of

skeletal myopathy.

INTRODUCTION :

Dideoxyinosine {ddI) has been
approved for the treatment of human
immunodeficiency wvirus (HIV) infection in
patients who are unable to maintain
zidovudine (AZT) (Collier et al., 19%93;
Shelton et al., 1992; Merigan, 1991). In
addition, these drugs will eventually be
used in combination in order to reduce their
toxicity, exploit the therapeutic synergy,
and reduce the risk of HIV resistance (Sande
et al., 13993; Sandstrém and Kaplan, 1987).

Under anabolic phosphorylation into
target cells AZT and ddI transform to
tryphosphates. As triphosphates, they can be
incorporated into growing DNA chains and
then block further DNA elongation. They act
as a competitive inhibitors of HIV reverse
transcriptase activity (chain terminators)
(Lewis and Dalakas, 1995, Yarchoan et al.,
1990a; Lambert et al., 19%0; Russell and
Klunk, 1989, Ahluwalia et al., 1987; Cooney
et al., 1987).

The adverse effects of AZT include a
dose-related mitochondrial myopathy,
clinically characterized by muscle weakness
and myalgia and mild raised of serum
creatine kinase (CK). Such myopathy is
characterized by abnormal muscle
mitochondria that can be easily identified
at light microscopy by the modified Gomori's
trichrome stain (Grau et al., 1993; Arnaudo
et al., 1991; Mhiri et al., 1991; Dalakas et
al., 1990).

During clinical trials of ddI, an
asymptomatic serum increase of the skeletal
muscle fraction of CK and episodes of
myalgia have been described in few cases
(Abrams et al., 1994; Connolly et al., 1991;
Cooley et al., 1990). This raise of MM-CEK
appears to be unrelated to ddI dose. Also,
the presence of myalgia does not correlate
with the increase of serum CK in these

patients,



In this study we evaluate the
possible toxic effect of ddI on skeletal
muscle, both in animal skeletal muscle
culture model and in a group of HIV patients
receiving ddI.

METHODS :

1.- EXPERIMENTAL STUDIES:

SKELETAL MUSCLE CULTURE: Skeletal muscle

bundles were obtained from microdissection
of proximal limb muscles from adult male
Wistar rats of about 100 g. killed by
decapitation. Muscle samples were chopped
and submitted to enzymatic dissotiation with
0.15% pronase (Boehringer®) in HAM-F12 (Hepes
10 mM) medium, for a period of 2 hours with
gently shaking. Myoblasts were collected
from the supernatant and resuspended in DMEM
with 10% fetal calf serum. Cultured cells
were maintained 1in humidified controlled
atmosphere with 5% CO, at 37°C. After growing
for 7 days, they were explanted and
transplanted to new dishes according to
standard methods (Askanas and Engel, 19735).
Culture mediums were replaced every 2 days
and the process of myoblast growing and
development of myotubes was observed by
daily optic microscopic examination. At
eleventh day of culture, fetal calf serum
was substituted for 10% horse serum in order
to increase muscle-cell differentiation. At
this point, we divided the cultured dishes
in four groups. Group 1l: six dishes treated
with 5 pg/ml of soluble ddI applied twice a
week in order to maintain a constant
concentration. This dose corresponds to the
peak of plasmatic ddI levels when ingested
orally, and is comprised within the range of
activity against HIV (Faulds and Brogden,
1992; Molina and Groopman, 1983). Group 2:
six dishes treated with 0.16 pg/ml of
soluble ddI. Group 3: six dishes treated
with normal saline solution (contrel group),
three dishes with 5 pg/ml and three with

0.16 pg/ml. Group 4: six dishes treated with

0.2 pg/ml of soluble AZT, a dose equivalent
to serum concentration obtained when high-
daily dose of AZT is used in the treatment
of HIV patients (Lamperth et al., 1891:
Fischl et al., 1987). All these specimens
were maintained for 4 weeks. Afterwards,
they were fixed with metanol and processed
for May Grinwald-Giemsa and modified
Gomori's trichrome stainings, and NADH
tetrazolium reductase activity.

In the suppernatant fluids obtained
from the groups 1, 2 and 3 when the medium
was replaced, we also determined the CK
activity by Szasz -NAC-EDTA- method at 37 'C.

2.- CLINICAL STUDIES:

PATIENTS: We collected in retrospect
all the skeletal muscle biopsies obtained
from the Muscle BResearch Unit of Hospital
Clinic corresponding to patients with HIV
infection who have received ddI therapy.
These biopsies were performed because of the
presence of fatigue, myalgia or muscle
atrophy. The following clinical parameters
were recorded: age, sex, risk factors for
HIV infection, disease stage, chronic
ethanol ceonsumption, existence of myalgia
and evidence of muscle atrophy. The
nutritional status was evaluated by means of
height, weight, percentage of ideal weight,
tricipital skin fold thickness and
circumference of the midportion of the
biceps of nondominant arm. Muscular strength
was evaluated by an electronic myometer
(Penny Giles Ltd., United Kingdom) at the
deltoid level of the non-dominant arm with
standardized methods as previously reported
(Urbano-Marquez et al., 1989)., Lifetime
cumulative dose of AZT, time elapsed between
the discontinuation of AZT and the muscle
biopsy, and the lifetime cumulative dose of
ddI were also recorded. The biological
parameters evaluated were: total lymphocyte
count, CD4* cell count, RB,-microglobulin, CK,

and aldolase serum levels.



Muscle specimens were stained by

hematoxylin-eosin, Gomori's trichrome,
periodic acid-Shiff, oil red 0 and
nonspecific esterase and enzymatic reactions
(ATPase at pH 4,3, 4,6 and 9,4 and NADH
tetrazolium reductase). Denervation atrophy
was defined by the unequivocal presence of
isolated or grouped esterase positive
angulated fibers.

Results are expressed as mean +
standard deviation. T-test was employed to
compare paired samples.

RESULTS :

1.- EXPERIMENTAL STUDIES:

MUSCLE CULTURE: Morphological studies of
skeletal muscle cultured cells did not
showed any signifficant change after 4 weeks
exposition to different dosage of ddI
(Groups 1 and 2) (Figure 1). Also, in the
control group exposed to saline solution
(Group 3), we could not find any
signifficant morphological change (Figure
2).

In the skeletal muscle cells exposed
to AIT (Group 4), after the first week of
treatment, disorganization and progressive
disappearance of the myotubes was observed
in comparison to control group. After the
second week of exposition, some myotubes
were salowly replaced by fibroblasts. The
study of NADH tetrazolium reductase activity
in the AZT cultures showed increased
formazan  accumulation in the cells,
predominantly in the subsarcolemmal area,
with increased deposition, suggestive of
abnormal mitochondrial collection. Also, in
the May Grinwald-Giemsa staining, a
reinforcement of cytoplasmic mitochondrial
pattern with abnormal subsarcolemmical
deposition was evident (Figure 3).

The determination of CK activity in
the culture supernatants of groups 1, 2 and
3 was similar, without signifficant

differences between samples exposed to

different doses of ddI and control group
(Figure 4).

2.- CLINICAL STUDIES:

Clinical data: Fourteen patients were
included in the study. All the patients were
Caucasian. Their mean age was 36.5 + 7 years
(range: 25-52 years). Six of them (43 %)
were homosexual men, 5 (36 %) were former
drug abusers, and 3 (21 %) were
heterosexual. Nine patients (64 %) had AIDS.
None of the patients had consumed more than
80 grams of ethanol per day. Only 2 (14 %)
patients complained of myalgia. Nine
patients (64 %) had muscle atrophy. Thirteen
patients (93 %) had muscle weakness defined
by a myometer value below 2 standard
deviation of a control group of same age and
sex. Their mean muscular strength was 133.5
+ 42.8 newtons.

Nutritional and anthropometric
parameters of these patients are provided in
Table 1. All the patients presented lower
parameters of nutrition when compared with
an historical control group of similar age
and sex previcusly studied (Grau et al.,
1993). Analytical serum parameters are also
summarized in Table 1. The mean CD4' cell
count was 39.5 + 46 cells/mm*. All patients
but one had normal values of serum CK, and
aldolase.

All patients received AZT before the
onset of ddI therapy (mean dose: 303,3 +
138,3 g; range: 135-600 g), and 7 patients
had received a cumulative dose higher than
200 g. The mean period of time elapsed
between the discontinuation of AZT and the
biopsy was 294,5 + 288,5 days (range 22-1095
days). The mean lifetime cumulative dose of
ddI was 91.5 + 91,15 g (range: 6-250 g).
Muscle studies: The results of histological
study of skeletal muscle are summarized in
Table 2. Four patients had histological
features of neuropathy (patients 5, 8, 9 and

13). Three patients exhibited changes



related to HIV infection: one a necrotizing
myopathy (patient 8), one a nemaline
myopathy (patient 9), and one a necrotizing
vasculitis of the polyarteritis nodosa type
(patient h iy £ Two patients had only
selective atrophy of type 2 fibers (patients
3 and 12Z). Two patients had a normal biopsy
(patients 7 and 10). Muscle biopsy from the
remaining patient showed scattered necrotic
fibers and atrophy of type 2 fibers (patient
14). The characteristic ragged red fibers
(RRFs) related to AZT therapy were found in
5 patients (patients 1, 2, 4, 6, and 9). The
percentage of RRFs among the total number of
fibres counted per muscle specimen ranged
from 1 to 5 percent. The most frequent
localization of HRFs were at perifascicular
areas. All these patients with RRFs had
previously consumed more than 200 gm of AZT.
The mean periocd of time elapsed between the
discontinuation of AZT and the biopsy in
these patients with RRFs was 81,6 + 62,9
days (range: 22-180 days), while in patients
without RRFs this time was 407,2 + 305,4
days (range: 163-1095 days) {(p < 0,04). In
one patient, the coexistence of RRFs,
neuropathic signs, and HIV myopathy was
observed. In another patient, there were
coexistent data of neuropathy and
necrotizing myopathy.

DISCUSSION:

Dideoxyinosine wused alone or in
combination with AZT offersz an alternative
therapy for HIV patients (Collier et al.,
1993; Faulds and Brogden, 1992). The range
of adverse events associated with ddI
theraphy overlaps very little with those
associated to AZT. Thus, ever since ddI was
beginning to be studied in clinical trials a
question arises about the possibility that
ddI therapy result or not in myopathy in
some patients (Dalakas and Illa, 1990; Till
and MacDonell, 193%0). On this way, Cooley et

al. reported myositis defined only as an

asymptomatic and no dose-related increase in
serum CK.MM fraction in 9 of 34 patients
submited to ddI therapy (Cooley et al.,
1990). Remarkably, Connolly et al. (1991),
reported myalgia not associated with
increase in serum CK in 2 of 21 patients.
Abrams et al. (1994) reported muscle
weakness on 8 out of 230 patients. Kieburtz
et al. (1992) cited 4 patients of 44 with
cramping sensations and normal serum CK.
Chariot et al. (19%24) and Doronzeo et al.
(1983) reported respectively a patient with
ddI-associated rhabdomyolysis. Finally,
Faulds and Brogden (1992) mention the
presence o©f mild myositis in patients
treated with ddI. In the present study
we try to elucidate the possible toxic
effect of ddI on skeletal muscle. On this
way, we could not find any specific
morphological change when ddI at different
doses was added to rat skeletal muscle cells
on culture. Futhermore, the CK activity in
the culture supernatants of skeletal muscle
samples exposed to different doses of ddI
was normal. However, AZT addition to rat
skeletal muscle cells in culture, induced
the presence of oxidative changes similar to
the previcusly reported in human muscle in
culture (Lamperth et al., 1991).

In the second part of this study, we
analized the clinical and muscle
histological data from 14 patients who
previously received ddI. Four patients
exhibited only RRFs as a unique pathological
change in muscle biopsy specimens. All these
patients previously had received a
cumulative dose over 200 gm of AZT. This
data strongly suggest that RRFs are related
to previous AZT therapy (Grau et al., 1893).
Futhermore, the low percentage of RRFs which
we found is consistent with clinical
(Dalakas et al., 1990; Chalmers et al.,
1991; Gertner et al., 1989; Helbert et al.,

1988) and experimental (Lamperth et al.,



1991) arguments suggesting the reversal of
the myopathy after withdrawal of AZT. In
this way, the period of time elapsed between
the discontinuation of AZT and the biopsy in
these patients with high number of RRFs was
significatively lower than din patients
without RRFs.

Four patients had ddI-associated
neuropathy on the basis of histolegic
findings (Kieburtz et al., 1992; Yarchoan et
al., 1990b). In one case this finding
coexists with AZT and HIV-related myopathies
and in other with HIV-related myopathy
(Hantai et al., 1991; Gabbai et al., 1990;
Dalakas et al., 1989; Dalakas et al., 1987).
This result is consistent with prior reports
that indicated the development of neuropathy
related to ddI administration (Lipsky, 1993;
Kieburtz et al., 1992; Yarchoan et al.,
1990b; Rozencweig et al., 1990). In two
patients, type 2 fiber atrophy was the only
histological change. This finding may be
attributed to malnutrition (Banker and
Engel, 1986) as well as HIV infection itself
(Budka et al., 1991; Till and MacDonell,
1990, Panegyres et al., 1988). One patient
had necrotizing vasculitis of the
polyarteritis nodosa type, a condition
previously reported in some HIV patients
(Calabrese et al., 1989; Gherardi et al.,
1989; Kaye, 1989). Two patients had a normal
muscle biopsy.

In previous reports, the patients
with clinical and/or biological muscle
changes related to ddlI had previously
received AZT (Abrams et al., 1994; Chariot
et al., 1994; Kieburtz et al., 1992;
Connolly et al., 1991:; Coocley et al., 1990)
until 2 to 4 weeks before begining ddI
therapy. Possibly, AZT muscle effects may
persist for some period of time (Jay et al.,
1994) and could explain the "minor toxic
effects" reported on the muscle. The mean

duration of ddI treatment in these studies

(Kieburtz et al., 1992; Connolly et al.,
1991; Cooley et al., 1990) was similar to
the present study. Moreover, these papers
have provided very limited information
concerning muscular symptomatology (Abrams
et al., 1994; FKieburtz et al., 1892;
Connolly et al., 1991; Cooley et al., 1990).
Likewise, myositis was defined without
muscle morphological studies. In the other
hand, the patient reported by Chariot et al.
(1994) had 3 months previously to
"didanesine-associated rhabdomyolysis" a
muscle biopsy with zidovudine myopathy
associated with HIV-associated polymyositis.
Doronze et al. (1993) reported a muscle
biopsy from a patient with "didanosine-
associated rhabdomyolysis" where they found
inflammatory infiltrates and necrotic
fibers. There are some studies that do not
refer any muscular complaint in ddI treated
patients (Spruance et al., 199%4; Collier et
al., 1993; Moyle et al., 1993; Darbyshire et
al., 1992; Kahn et al., 19392; Butler et al.,
1991; Connolly et al., 1991; Lambert et al.,
1990; Valentine et al., 1990; Yarchoan et
al., 1990b). Finally, Jay et al (199%4)
reported three patients in whom ddI was not
only toxic, but also permits the AZT-
mycopathy to improve through ddI.

We consider that these "myositic"
reported patients had causes other than ddI
theraphy to explain their muscle complaints.
Thus, on the basis of the present results,
muscular symptoms in a HIV patient treated
with ddI must be fully evaluated to identify
other causes than ddI itself, usually AZT or
HIV-related myopathies or ddI-related
neuropathy.

In conclusion, the clinical
significance of these findings encourages
the possibility of continuing antiretroviral
therapy with ddI when AZT must be

discontinued because of myopathy.
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Table 1: Anthropometric, nutritional and biological parameters of 14 HIV patients submitted to

ddI therapy.

(normal: 0.3-6 IU/1)

PARAMETERS MEAN + STANDARD DEVIATION
WEIGHT (kg) 56.9 + 11.9
HEIGHT (cm) 170.6 + 8.9
PERCENTAGE OF IDEAL BODY 83.5 i 13
WEIGHT
TRICIPITAL SKINFCOLD THICKNESS 5.5 + 1.4
{mm)
ARM CIRCUMFERENCE {cm) 21.8 + 2.4
TOTAL LYMPHCCYTE COQUNT 591 + 530
(cells/mm?)
(normal: 1500-5000 cells/mm®)
CD4* CELL COUNT (cells/mm?) 39.5 + 48
(normal: 10504350 cells/mm?)
8,-MICROGLOBULIN (mg/ml} 4513 + 1227
(normal: 1.1-2.8 mg/ml)
CREATINE KINASE (IU/1) 182 + 441
(normal: 33-140 IU/1)
ALDOLASE (IU/1) 2.6 + 2

Table 2: Muscle morphological data of 14 HIV patients submitted to ddI therapy.

PERCENTAGE OF PRESENCE OF
PATIENT RAGGED-RED DENERVATION OTHER FINDINGS
FIBERS
1 < 1 - -
2 <1 - -
3 0 - Type 2 fiber
atrophy
4 5 - s
5 0 + =
3] <1 - -
7 0 = -
B8 0 + Necrosis,
Phagocytosis
] 5 + Cytoplasmic
bodies
10 0 - -
0 = Type 2 fiber
11 atrophy,
Necrotizing
vasculitis
12 0 - Type 2 fiber
atrophy
13 0 + Type 2 fiber
atrophy
0 = Type 2 fiber
14 atrophy,
Necrosis




FIGURE LEGENDS:

Figure 1: Culture of skeletal muscle cells exposed to saline solution (Group 3). May Grinwald-
Giemsa staining (x 10).

Figure 2: Culture of skeletal muscle cells exposed to high-dose of ddI (Group 1). No changes were
evident in comparation to control group. May Grinwald-Giemsa staining (x 20).

Figure 3: Culture of skeletal muscle cells exposed to AZT (Group 4). A reinforcement of
cytoplasmic mitochondrial pattern with subsarcolemmical deposition is evident (arrows). May
Griinwald-Giemsa staining (x 40).

Figure 4: Determination of creatine kinase activity in the skeletal muscle culture supernatants

by Szasz -NAC-EDTA- method.

CK (Uit
N

110

days

——ddl il =1 —8—5|-

p:not signifficant comparing all groups
CK: creatine kinase
ddI + : 5 pg/ml of dideoxyinosine (Group 1)
ddI -: 0.16 pg/ml of dideoxyinosine (Group 2)
ss +: 5 pg/ml of normal saline sclution (Control group)

55 -: 0.16 pg/ml of normal saline solution (Control group)
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Sintesi dels resultats més destacats

i.- El1 fet d'afegir ddI als cultius de ceél.lules
musculars de rata no s'acompanya de canvis
morfoldogics especifics, a diferéncia del que

succeeix amb 1'AZT.

ii.- D'altra banda tampoc s'observen alteracions de
l'activitat CK al sobrenedant dels referits cultius
exposats a diferents dosis de ddI, com si succeeix

amb 1'AZT.

iii.- L'is del ddI no s'acompanya de dades

cliniques suggestives de miopatia toxica.

iv.- L'administracié de ddI no comporta 1'aparicioé
d'alteracions morfoldgiques especifiques a nivell
muscular, tot i que poden coexistir-ne d'altres
relacionades amb 1la propia infeccié pel VIH o

secundaries a la preséncia de neuropatia toxica.
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Les caracteristiques de la SIDA fan que sigui una
malaltia marcadament multisistémica, no tan sols per ser
un procés infeccidés, que ja "per se" 1li dbéna aquesta
propietat, sind per les seves peculiars caracteristiques
etiopatogéniques. Per tant a 1'hora de fer-ne qualsevol
abordatge médic és necessari tenir la idea que ens
trobem davant d'un conjunt de diferents malalties,
conseqiiencia de les diferents alteracions a qué déna
lloc la infeccidé pel VIH (14).

Aixi, el pacient infectat pel VIH pot presentar
alteracions a dgqualsevol nivell del seu organisme,
produides basicament per la prodopia infeccid virica i les
seves conseqiiéncies directes i indirectes o0 per
l'existéncia d'alteracions immunoldgigues secundaries
(10).

D'altra banda és important, també, recordar algunes
dades epidemioldgiques que ens ajudaran a situar aquesta
malaltia en el context actual. Aquesta presenta unes
xifres de prevalenca prou significatives (taxa acumulada
126,8 per 100.000 habitants a Catalunya, 1.169.811 casos
diagnosticats a tot el mén), i que afecten a un segment
de poblacidé jove (a Catalunya el 77% dels casos tenen
entre 20 i 39 anys), essent una causa important de

morbi-mortalitat amb les corresponents conseqiéncies
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socio-economiques que aix0o comporta (1).

Es, per tant, molt important el coneixement de
tants aspectes com sigui possible per tal de poder fer
un correcte diagndéstic diferencial que es tradueixi en
un diagnostic el més preco¢ possible i en un tractament
eficacg, si existeix, i disminuir,per tant, la
morbi-mortalitat derivada de diagndstics tardans.

De la mateixa manera que altres organs i teixits,
el miscul esquelétic pot estar afectat en el decurs de
la infeccid pel VIH. Les caracteristiques d'aquest oOrgan
fan que la traduccié clinica de diferents alteracions
pugui ser poc marcada (4,17,111). D'altra banda 1la
malaltia, com en altres de croniques, pot presentar un
ampli ventall de manifestacions poc especifiques com sén
l'asténia, debilitat o atrofia de masses musculars que
en fan dificultés el diagnostic. Es per aixd necessari
remarcar la importancia de poder sospitar i distingir la
preséncia de patologia a nivell muscular.

El principal objectiu dels treballs descrits a la
present tesi és poder conéixer correctament 1'abast de
l'afeccié muscular dins el context d'aquesta infeccid,
les seves caracteristiques cliniques i el seu maneig.

En base als treballs presentats hem pogut definir
correctament el ventall de les diferents manifestacions
musculars de la infeccidé pel VIH, aixi com conéixer i

definir millor la histdria natural de la miopatia toxica
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produida per 1'ts d'AZT.
Per valorar aquests resultats dividirem la present
discussié en tres grans apartats: les miopaties
relacionades amb la infeccidé virica, les toxiques i la

sindrome constitucional.
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6.1 MIOPATIES RELACIONADES AMB LA INFECCIO PEL VIH

En els darrers anys l'espectre de les miopaties
associades a la infeccié pel VIH han estat ben
definides, perd la seva incidéncia real no és ben
coneguda, perqué la majoria de treballs existents soén
revisions o presentacions de séries curtes o casos
aillats (3,4,16).

El primer resultat destacable dels nostres treballs
fa referencia a 1les xifres d'incidéncia. Aixi, 1 a
diferencia d'altres, hem trobat gque la preséncia de
miopatia pot anar del 26% fins al 75% en aquells malalts
que presenten algun tipus de simptomatologia muscular.

Revisant les caracteristiques cliniques d'aquests
malalts, similars per les diferents alteracions
miopatiques observades, es pot treure una conclusid
important com és que molt sovint 1l'afectacid muscular té
un curs paucisimptomatic o subclinic, fet que justifica
que el seu index de sospita sigui baix.

Una de les dades cliniques més rellevant és 1la
preséncia de debilitat, dada poc orientativa i que pot
ser atribuida sovint a la propia malaltia de base.
Aquesta sensacidé subjectiva de debilitat muscular pot
ser corroborada mitjancant una exploracidé fisica acurada
on es valori la forca muscular (classificacié segons

escala del Medical Research Council) (112) i registrant-
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la amb un midmetre.

També hem trobat la preséncia, en un percentatge
que arriba al 20% dels casos, d'atrofia muscular. A
diferéncia d'altres treballs publicats, la preséncia de
simptomatologia muscular més especifica, com sén les
mialgies (4), ha estat un fet poc habitual a les nostres
séries (del 7,4% al 13,3%). Aix0 indica que aquests
simptomes no son gaire especifics.

Pel que fa referéncia a les dades analitiques de
laboratori que ens 1indiquen alteracions musculars
(creatincinases i aldolases) també hem pogut constatar
qgue només sbén suggestives de l'existéncia de miopatia en
un percentatge baix (al voltant del 20% les CK i del 50%
les aldolases) de casos 1 per tant no poden ser
utilitzades com a prova de cribratge.

Dels resultats dels treballs presentats en aquesta
tesi destaca el valor diagnostic que té la practica de
la bidpsia muscular, ja gue té una elevada rendibilitat.
Per fer una discussidé dels resultats histologics de la
nostra série els hem reagrupat en quatre grups, de
manera semblant a altres treballs.

Sembla ser que les miopaties causades per
infeccions oportunistes es presenten de forma
esporadica, tot i que podriem esperar que fos un grup
forca nombrés, donat el caracter immunodepressor de la

malaltia. En els nostres treballs no n'hem detectat cap
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cas. La causa d'aquesta baixa incidéncia potser és la
resisténcia que té el teixit muscular a la colonitzacid
bacteriana o parasitaria (113).

Es pot trobar, amb una relativa freqiliéncia, un
conjunt d'alteracions histoldgiques poc especifiques,
com s6n la preséncia d'atrofia del tipus 2 o signes de
denervaci6é, que poden ser secundaries a 1l'existéncia
d'una malaltia cronica consumptiva i per la freqient
afectacid del sistema nervids periféric. En els nostres
treballs aquestes troballes poder ésser presents fins a
una tercera part dels casos. Tanmateix, i encara que no
publicats, hem trobat algun cas de siderosi muscular en
malalts en estadis avangats de la malatia.

Constatem 1l'existéncia d'un grup de miopaties de
naturalesa no ben aclarida, com sén la preséncia de
cossos nemalinics o la dissolucié de filaments gruixuts,
gue arriben a estar presents fins a un 20% dels casos
estudiats en les nostres séries. Aquest conjunt de
troballes histoldgiques peculiars sén poc freqiients en
la poblacié general pero n'incrementen la incidéncia en
els malalts infectats pel VIH. Donat que han estat
definides per alguns autors com exemples tipics de
miopaties associades a la infeccié pel VIH (3) vam
considerar oportd confrontar-ne alguna amb les formes
classiques. Aixi, hem comparat, clinicament i

histoldgicament, aquells casos gque presentaven coOsSsSoOs
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nemalinics en les biOpsies musculars amb casos de
miopatia classica. Destaquem que la miopatia nemalinica
associada a la infeccié pel VIH, a diferéncia de la
miopatia nemalinica classica, té escassa expressivitat
clinica, cursa sense manifestacions extramusculars, pot
ser ocasionalment reversible i no condiciona mai el
pronostic final d'aquests malalts. Per tant creiem que
la preséncia de cossos nemalinics en aquests malalts pot
ser més un epifendmen associat a la infeccid pel VIH o
lligat a fendmens immunoldgics desencadenats per aquesta
que una miopatia propiament dita.

Finalment, trobem alteracions musculars amb un
marcat component inflamatori, polimiositis i fenomens
vasculitics, fins a un 26% dels malalts gque presenten
simptomatologia muscular. A diferéncia de les miopaties
nemaliniques, 1les polimiositis associades al VIH,
observades en un 10% dels casos estudiats, no presenten
diferéncies cliniques ni histologiques amb les formes
classiques, tret de les diferéncies existents a
1'infiltrat inflamatori, ja que s'hi observa una
disminucié del nombre de 1limfdocits CD4 existents. Entre
els fendomens vasculitics que presenten aquests pacients
destaquen les microvasculitis, fins a un 23% dels
malalts estudiats, encara que també hi podem trobar
casos de panarteritis nodosa (114). Les similituds

observades entre aquestes alteracions amb marcat
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component inflamatori i les formes no associades a la
infeccié pel VIH indicarien que, probablement, en el seu
origen estarien implicats diferents fendomens
immunologics desencadenats pel propi VIH. E1 tractament
es basa en l'administracidé d'esteroides, presentant una
correcta resposta 1 sense observar-hi un increment de
procesos infecciosos intercurrents, tal com hem pogut
constatar en les nostres séries.

Si bé moltes de les alteracions descrites poden
condicionar la qualitat de vida dels pacients, el seu
prondostic és bo. E#s per tant recomanable mantenir un
index de sospita elevat per poder identificar aquests
pacients, 1 practicar-los una bidpsia muscular per

corroborar el diagnodostic i tractar-los si esta indicat.
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6.2 MIOPATIES TOXIQUES

Les miopaties toxiques constitueixen un dels grups
més freqiients de patologia muscular adquirida, en la
practica clinica diaria. Des de la introduccié de 1'AZT
en el tractament dels malalts infectats pel VIH, 1l'any
1986, la preséncia de miopaties en aquest grup de
malalts va créixer considerablement (3). Les
caracteristiques d'aquesta miopatia fan que pugui ser
dificil diferenciar-la d'altres miopaties relacionades
amb la infeccié virica, fet que ha originat moltes
discussions cientifiques, encara gque avuil esta ben
definida i acceptada com una entitat propia (115-123).

La clinica que presenten els pacients afectats per
aquest tipus de miopatia és semblant a la dels pacients
infectats pel VIH amb polimiositis. Aixi, la majoria de
treballs publicats refereixen gque els malalts amb
miopatia toxica per AZT presenten debilitat muscular de
predomini proximal, mialgies 1 aixecament dels enzims
musculars (8). A diferéncia d'altres, els malalts dels
nostres estudis no refereixen simptomes musculars en un
percentatge elevat, 1 encara que alguns (17/24)
presentaven una forga per sota de la mitjana considerada
normal, la majoria d'aquests no referien sensacid
subjectiva de debilitat. El1 fet que una part important

de malalts amb aquesta miopatia toxica es presentin de
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forma asimptomatica pot ser degut a dues causes
diferents, que en estudiar malalts consecutius es tracti
d'una toxicitat inicial o que la clinica que presenten,
i que altres treballs relacionen amb la ingesta d'AZT,
sigui secundaria a la infeccidé pel VIH (124-125).

En 1l'estudi morfologic de les bidpsies practicades
a aquests pacients trobem, semblantment a la resta de
treballs existents, l'existéncia de fibres vermelles
esfilagarsades (FVE) com a fet caracteristic i
distintiu. Hem trobat una correlacié positiva entre les
dosi acumulades d'AZT rebudes i l'aparicidé de FVE a les
biopsies, en percentatges que oscil.len entre 1% i 15%
i amb una situacié predominanment perifascicular.
Aquestes FVE tenen unes caracteristiques diferents de
les que s'observen en les miopaties mitocondrials
classiques, ja que sén més petites 1 estan menys
escardades que aquelles. Aplicant la técnica de COX es
pot evidenciar la preséncia d'alteracions histologiques
prévies a l'aparicid de les alteracions abans referides.
En relacio a la preséncia d'alteracions
ultraestructurals no podem treure conclusions, perqué no
hem practicat aquests estudis de forma sistematica.
Encara que no referits als treballs aqui presentats, el
nostre grup també ha realitzat estudis a nivell genétic
demostrant l'existéncia d'una deplecié del DNA

mitocondrial (97).
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Pel que fa a l1l'evolucidé d'aquesta miopatia toxica
hem pogut veure que és reversible, tant des del punt de
vista clinic com histoldgic, uns mesos després de
suspendre el tractament amb 1'AZT (126). E1 temps que el
miscul triga a retornar a la normalitat depén, molt
probablement, del que cal per regenerar les mitocondries
afectades, 1 aquest depén del temps requerit per a la
duplicaci6 mitocondrial. A diferéncia d'altres tipus de
miopaties mitocondrials (classiques), on la patogénia es
basa en lesions permanents (127), en la miopatia toxica
per AZT la desaparicié de 1'agressié6 permet la
regeneracié mitocondrial.

Amb el coneixement profund de la historia natural
de la miopatia toxica per AZT és possible poder fer un
millor tractament d'aquests pacients, tant de 1la
infeccié pel VIH com d'aquesta miopatia. Malgrat aixo,
degut als nous esquemes terapéutics amb antiretrovirals
que utilitzen dosis més baixes d'AZT, hem asistit a una
disminucié de la incidéncia d'aquest efecte secundari.

Pel que fa a 1'ts d'altres antiretrovirals, com la
didanosina (ddI), que té un mecanisme d'accidé similar al
de 1'AZT inhibint 1'activitat de 1la transcriptasa
reversa, s'han descrit episodis de mialgies i d'elevacid
de les CK en els estudis de fase I. Nosaltres hem pogut
constatar que no s'acompanya d'efectes toxics a nivell

muscular, tant "in vitro" com a nivell <clinic.
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Probablement les molésties musculars referides podrien
estar relacionades amb la propia afectacidé muscular pel
VIH i no amb 1'dis del farmac.

El coneixement més ampli de 1l'efecte miotdxic de
1'AZT, de la seva evolucié i 1l'abséncia de miotoxicitat
del ddl permeten ampliar les pautes terapéutiques de la
infecci6é pel VIH evitant-ne efectes secundaris i

augmentant-ne la seguretat.
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6.3 SINDROME CONSTITUCIONAL

La preséncia de caquéxia en els malalts infectats
pel VIH és un fet forga comi que pot aparéixer en fases
avancades de la malaltia, perd també pot ser una de les
seves manifestacions inicials. Donada la freqiiéncia amb
la qual aquests malalts presenten pérdua de pes i
devastaci6é de les masses musculars, el Center for
Disease Control ha definit 1la denominada sindrome
constitucional o "wasting syndrome'", com 1la pérdua
involuntaria de pes (superior al 10% del pes basal) amb
diarrea (de més de 30 dies d'evolucidé) o debilitat
crénica 1 febre, sense evidenciar-se cap malaltia
intercurrent que pugui explicar el quadre (128). Com ja
hem referit anteriorment alguns autors han suggerit la
possibilitat que alguns d'aquests malalts puguin
presentar algun tipus de miopatia (22-23).

En els estudis presentats en aquesta tesi, i en
altres treballs pendents de publicacié que hem realitzat
(130), hem pogut constatar que semblen existir dos grans
grups de pacients dins d'aquesta sindrome. Aixi, hem
detectat que un 40% de pacients presenten canvis
inespecifics (atrofia de fibres tipus 2, necrosis
aillades, signes de denervacid®é) a la biopsia, un 37%
presenten miopaties relacionades amb la propia infecciéb

(miositis, microvasculitis, miopatia nemalinica o pérdua
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de filaments gruixuts), un 6% presenten dades
suggestives d'afectacié toxica per 1'AZT i només un 17%
mostren una bidpsia normal.

Podriem suggerir que el primer grup estaria format
fonamentalment per aquells malalts gque presenten la
sindrome constitucional en fases avangades de 1la
malaltia i un segon grup on aquesta sindrome constitueix
el criteri diagnostic de 1la SIDA. La preséncia de
miopaties relacionades amb el VIH és més freqlient en el
segon grup. Destaquem el fet que un 17% d'aquestes
miopaties sén tractables.

Pel que fa a l'etiopatogénia del quadre muscular
d'aquesta sindrome és precis realitzar més estudis, fent
especial émfasi en el paper que poden desenvolupar les
citoquines (especialment el factor de necrosi tumoral i
la interleucina 1), ja que semblen estar-hi fortament

relacionades (130-131).
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1.- De totes les manifestacions que poden succeir-
se en el curs de la infeccié pel VIH, les musculars
ho fan amb una freqiiéncia destacable, gque pot

arribar fins al 75% dels pacients.

2.- E1 curs clinic d'aquestes manifestacions és
generalment pauci-simptomatic, essent les dades més
significatives 1la preséncia de debilitat i/o
atrofia muscular. La preséncia de mialgies o les
alteracions dels enzims musculars sén menys

freqliients.

3.- La practica d'una bidpsia muscular és la prova
de millor rendiment diagndstic. Donada la seva poca
agressivitat, creiem que és la més indicada en els

casos on es sospita una miopatia.

4.- Podem dividir les manifestacions musculars
associades a la infeccidé pel VIH en tres grans
grups: miopaties relacionades amb la infeccié pel
VIH, miopaties toxiques per antiretrovirals i la

sindrome constitucional.



85
5.- Destaquem que aproximadament una quarta part
dels malalts amb miopaties relacionades amb la

infeccid pel VIH tenen un tractament eficacg.

6.—- Entre les miopaties associades a la infeccid
pel VIH destaquen les miopaties inflamatdories com
les polimiositis i les vasculitis 1 la miopatia

nemalinica.

7.- Dels diferents farmacs antiretrovirals
utilitzats fins ara per combatre la infeccid pel
VIH, només hem trobat que tingui efecte toxic sobre
el miscul esqueléetic 1'AZT. L'is d'aquest farmac
s'associa clarament a la preséncia d'una miopatia

toxica caracteristica.

8.- La miopatia toxica associada a 1'is 4d'AZT es
presenta de manera dosi-depenent, amb una
correlacié positiva amb dosis acumulades superiors
a 200 gr, i es caracteritza per 1l'aparicié de
fibres vermelles esfilagarsades a 1la bidpsia

muscular.

9.~ Aquesta miopatia toxica és clinicament i
histoldgicament reversible, fet que pot tenir

utilitat quant a les estratégies terapéutiques del
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futur.

10.- Sembla que la presencia de la sindrome
constitucional pot estar associada a diferents

miopaties, tractables en un 17% dels pacients.
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Miopatia relacionada amb la infeccidé pel
VIH i amb la terapia amb AZT. Estudi

morfologic.

Grau JM, Casademont J, Masanés F, Pedrol
E, Fernadndez-Sola J, Urbano-Marquez A.
Myopathy related to HIV infection and to
AZT therapy. Morphologic study. A:
Serratrice G, Pellissier JF, Pouget J,
Blin O, Branger D, Turc F, Azlay JP.
Systéme nerveux, muscles et maladies
systémiques (acquisitions récents).
Paris: Expansion Scientifique Francaise.
1993;141-145.
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Reversibilitat histoldgica de la miopatia

toxica per AZT.

Masanés F, Mirdé 0O, Pedrol E, Collvinent
B, Mallolas J, Grau JM. Reversibilitat
histoldgica de 1la miopatia todxica per
AZT. Ann Med (Barc) 1995;81:68-69.
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Reversibilitat histologica de la miopatia toxica
per AZT

F. Masanés, O. Mird, E. Pedrol, B. Coll-Vinent,
J. Mallolas* i .M. Grau

Grup d'Investigacié Muscular. Servei de Medicina Interna.
*Servei de Malalties Infeccioses, Hospital Clinic i Provincial. Barcelona.

Fonaments. L’existéncia de miopatia toxica relacionada amb |'is de
zidovudina (AZT) és un fet conegut. Sembla ser dosidepenent i
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reversible després de la interrupcid del tractament antiretroviral,
perd no hi ha treballs que confirmin aquesta reversibilitat en I'aspec-
te histologic.

Objectius. Avaluar la reversibilitat histologica de I'anomenada mio-
patia toxica en relacié amb 1is d'AZT.

Material i métode. Tres malalts biopsiats préviament al nostre
servel i que mostraven una miopatia toxica per AZT van ser contro-
lats i rebiopsiats després de suspendre el tractament amb AZT, El
periode de temps lliure entre la supressio del tractament i la nova
biopsia va ser de 6, 14 i 15 mesos. S'ha fet un seguiment clinic i s'han
avaluat i comparat les biopsies prévies i les actuals.

Resultats. Els 3 malalts estudiats eren homes, amb una edat mitjana
de 41 anys (29-63). Tots estaven a 'estadi IV-C de la infeccio pel
VIH i presentaven pérdua de forca muscular i mialgies de predomini
proximal en el moment de la primera biopsia. La dosi acumulada
d'AZT era de 200 * 90 g. Les xifres de CK van ser normals.
Morfologicament es va trobar preséncia de les peculiars fibres ver-
melles esfilagarcades (“fibres AZT") a les 3 biopsies inicials (3, 5 i
10%) junt amb altres alteracions inespecifiques (atrofia tipus 2). En el
moment de ser rebiopsiats els malalts no presentaven alteracions
cliniques. A les 3 bidpsies practicades es va poder observar una
desaparicié total de les “fibres AZT".

Conclusions. Es confirma la reversibilitat histologica de la miopatia
toxica en relacié amb |'us d'AZT després de suspendre aquest tracta-
ment antiretroviral durant un periode minim de 6 mesos.

El Dr. Masanés ha estat becat per 'Hospital Clinic i Provincial per I'any 1994.
FIS 95/0554.
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Vasculitis musculars associades a la

infecci6é pel VIH. Estudi de 13 casos.

Collvinent B, Pedrol E, Masanés F, Miré
0, Cid MC, Casademont J, Grau JM.
Vasculitis musculares asociadas a la
infeccién por el virus de la
inmunodeficiencia humana (VIH). estudio
de 13 casos. Neurologia 1994;9:472.
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VASCULITIS MUSCULARES ASOCIADAS A LA INFECCION POR EL
VIRUS DE LA INMUNODEFICIENCIA HUMANA (VIH). ESTUDIO
DE 13 CASOS.

B. Cnll-Vinent, E. Pedral, F. Masanés, 0. Mird, M23C
Cid, J. Casademont, JM?® Grau. Grupo de Investigacién
Muscular, Servicin de Medicina Interna General,
Hnspital Clinie i Provincial, Barcelnna.

Introduccién: Es conocido gque en el curse de la
infeccidén por el VIH se producen alteraciones
inmunolégicas tales como vasculitis. A nivel muscular
se han descrita microvasculitis linfocitarias y
arteritis necrotizantes tipn PAN.

Objetivo: Caracterizar el perfil clinicn de lns
pacientes VIH + con vasculitis muscular.

Pacientes y método: 8 pacientes VIH+ diagnesticades
de microvasculltis y 5 de arteritis tipn PAN mediante
biopsia muscular. Se recogen sus caracteristicas
elinicas, analiticas e histoldgicas.

Resultados: 11 hombres y 2 mujeres. Edad media: 36
afios. Nueve eran antiguss drogadictas, 2 homosexuales
y 2 sin factares de riesgo. Las estadlos (CDC) eran:
IVC2: 5 paclentes, IVCl: 4, III: 3 y [I: 1. Tres
pacientes referfan mialgias y 9 pérdida de fuerza.
Cincn tenian atrofia muscular y 6 polineuropatia
periférica. La creatincinasa sérica fue normal. El
HBsAg fue positive en 1 casn. Un paciente presentd
afeccidn renal discreta. Valor medin de linfacites
Cdd: 214/mm3 y el de Beta2-microglobulina: 4,5 mg/ml.
Cuatro pacientes habian recibidn antirretrovirales.
Sels pacientes con corticoterapia evolucionaron
favorablemente y 7 no acudieran a cnntroles.
Conclusiones: Las vasculitis que afectan al misculn
en los pacientes VIH + se caracterizan por ser
paucisintomiticas, aparentemente localizadas,
presentarse en estadins precnces de la infeccifn y
responder a la corticaterapia.
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"Wasting syndrome" associat al VIH:

estudis del miscul esquelétic.

Miré O, Pedrol E, Masanés F, Collvinent
B, Cebrian M, Casademont J, Grau JM. HIV-
related wasting syndrome: studies on
skeletal muscle. European Journal of
Neurology 1995;2:26
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HIV-related wasting syndrome: studies on
skeletal muscle

MIRO O, PEDROL E, MASANES F, COLL-VINENT B,
CEBRIAN M, CASADEMONT M AND GRAU JM

Grup d'Investigacio Muscular, Servei de Medicina Interna,
Hospital Clinic | Provincial. Villarroel 170, 08035-Barcelena,
Catalonia, Spain

Background. The pathophysiology of HIV-related wasting syn-
drome is unknown. While in some cases this syndrome is the
AIDS-defining illness. in others it appears in late stages of the
disease. Several authors have suggested that wasting syndrome
could be a form of myopathy (even treatable). but large studies
are lacking.

Ohjective. To assess histological findings of muscle from HIV
patients with wasting syndrome.

Patients and methods. HIV patients suffering from wasting
syndrome by CDC criteria were prospectively included. They
were divided into two groups: group A was constituted of patients
in whom wasting syndrome was the AIDS diagnostic criterium
and group B included patients with advanced disease. Clinical
and biological data were recorded, and an open muscle biopsy
was performed in all cases. Muscle samples were processed by
conventional methods for histochemical reactions.

Results. Thirty patients were included (A: 11, B: 19). Clinical
and biological data did not differ between the two groups. Histo-
logical findings were: unspecific changes (type II fiber atrophy,
1solated necrosis, oxidative pattern alterations and/or denerva-
uon signs) in 40%, HIV-related myopathy (myositis, microvas-
culitis, rod bodies and/or loss of myofilament) in 37%, AZT-
related myopathy in 6%, and normal biopsy in 17%. There were
no statistical differences between the two groups except for HIV-
related myopathy, which was more frequently seen in group A.

Conclusions. Muscle pathological findings in HIV-related
wasting syndrome are heterogeneous. Although unspecific
changes were the pattern more frequently seen, it is important to
note that 1 7% of patients had an underlying myopathy which was
potentially treatable (miositis and/or vasculitis).

FIS 92/0107 and FIS 95/0554.
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