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Increase of serum creatine phosphokinase in
catatonia: an investigation in 32 acute catatonic
patients

G. NORTHOFF,' J. WENKE anp B.PFLUG
From the Department of Psychiatry, University of Frankfurt, Germany

sYNOPSIS We investigated serum creatine pﬁﬂsphnkinau (CPK) and associated parkinsonic
(SEPS) and dyskinetic (AIMS) movements in 32 hospital admitted acute catatonic patients, Thirty-
two (N = 24 without neuroleptics on admission) catatonic patients were compared with 32 non-
catatonic dyskinetic psychiatric patients, 32 non-catatonic non-dyskinetic psychiatric patients and
32 healthy controls. CPK was significantly higher (P = 0-015) in catatonics (mean 25575,
8.D.+ 226-54) than in healthy controls (386, +274) and non-catatonic non-dyskinetic psychiatric
patients (37-1, £ 120-8) whereas there was no significant difference between catatonics and non-
catatonic dyskinetic psychiatric patients (4534, +1285). There were significantly positive
correlations between CPK and AIMS, as well as significantly negative correlations between CPK
and SEPS, in all three groups. Our results suggest that increased serum CPK in catatonia may be
related to occurrence of dyskinetic movements. Furthermore, we were able to distinguish a
parkinsonic (low CPK, low AIMS, high SEPS) and a dyskinetic (high CPK, high AIMS, low SEPS)

subtype in catatonia.

INTRODUCTION

Kahlbaum introduced the term catatonia to
describe patients with a wide range of motor
abnormalities including akinesia, posturing,
catalepsy, rigidity, negativism, grimacing, waxy
flexibility, and verbigerations (Kahlbaum, 1874).
In contrast to Kahlbaum, who considered
catatonia as a separate disease entity, Kraepelin
(1905) and Bleuler (1911) primarily referred to
catatomia as a subtype of schizophrenia and,
until now, DSM-III-R (APA, 1987) has con-
tinued with this defimtion. However, the more
recent literature has emphasized the notion that
catatonia represents a syndrome rather than a
separate disease entity (Gelenberg, 1976;
Editorial, 1986; Fink er al. 1993). As such,
catatonia may occur in 4 variety of different
diseases, both organic and non-organic
(Cummings, 1985; Taylor, 1990). In this context,
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several reports suggest a dramatic therapﬁutic
response of catatonic syndrome to lorazepam, in
so much as it can be regarded as a standard
treatment (Rosebush er al. 1990; Menza er al.
1991; Rosebush & Furlong, 1991; Fink ef al.
1993; Northoff, 1995).

Unt:! now the pathophysiclogy of catatonia
has remained unknown, and it has never been
clarified whether catatonia has to be considered
either as a primary motor disturbance (Taylor,
1990; Fink er al. 1993), or as a disorder of
volition (Kraepelin, 1905; Mortimer et al, 1990
McKenna er al. 1991). In order to investigate
motor and muscle function in catatonia we
measured creatine phosphokinase (CPK) and its
muscle fraction (CK-MM), which indicates
cellular damage in the skeletal muscles (El-
Mallakh er al. 1992), as well as associated
parkinsonic (SEPS) and dyskinetic (AIMS)
movements in 32 acute catatonic patients.
Thereby, we compared catatonic patients with
32 non-catatonic dyskinetic psychiatric patients,
32 non-catatomic non-dyskinetic psychiatric
patients and 32 healthy controls.
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METHOD

Sobject selection

We studied 32 catatonic patients who were
admitted to hospital in an acute catatonic state
{acutely admitted) (16 women, 16 men: mean
age 334 years s.p. + 10+8), who were selected
from all of the patients admitted to our hospital
between January 1990 and May 1993 (incidence,
2-8%:). Twenty-four were untreated (at least &
months off neuroleptics prior to admission, 21
never received any neuroleptics and thres
patients were treated with halopendol (2-18 mg
for an average duration of 21+ 1-2 years) and
gight had received neuroleptics, e.g. haloperidol
(duration, 32+ 1'1 years; dose range, 2-20 mg)
either on the day of admission or in the 6
months before admission.

Catatonic syndrome was diagnosed according
to criteria.by Lohr & Wisniewsk ([987; three
from 11 symptoms) and Rosebush er al. (1990
four from |2 symploms in orientation on
Kahlbaum}, which uses a rather strict definition
of catatonsa by relying on a cluster of symptoms
as recommended by Gelenberg (1977). All
patients had to be classified as catatomic,
according to both of these criteria lists, by two
independent psychiatrists (G.N., J.W.} with
special experience in catatonia. Co-morbid diag-
nosis according to DSM-ITI-R {(APA, 1987
were made on discharge by two independent
psychiatrists with a structured clinical mterview.

Moreover, we investigated 32 acutely admitted
(N = 15) or chronically hospitalized (¥ = 1T
non-catatonic and dyskinetic (dyskinesia was
defined by AIMS: day 0, 21-5+8-2) treated
(average duration of neuwroleptic (i.e. halo-
peridol, 2-25 mg) treatment was B-6 4 45 yvears)
psychiatric patients (diapnosis according to
DSM-III-R for 28 patients was 295.6 and for
four patients, 295.3), matched with regard to age
and sex (mean age, 3384 11-2) to our catatonic
patients. In addition, we investigated 32 acutely
admitted non-catatonic and non-dyskinetic
partially untreated (23 never received any neuro-
leptics or antidepressants whereas mne patients
were treated with meuroleptics (i.e. haloperidol
2-19mg) for an average duration of 2-3+1-2
years) psychiatric patients (diagnosis according
o DSM-IN-R; was: 10 patients, 295.3; 10
patients, 295.6, six patients, 296.3; six patients,
296.6), matched with regard to age and sex
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(mean age, 33-9+11-1; 16 women, 16 men) to
our catatonic patients. Thirty-twe healthy con-
trols, medical students and colleagues who were
matched to catatonic patients (mean age.
339+ 10:%; 16 women, 16 men), were also
investigated., These healthv controls were dif-
ferent from those who were used for the study of
laboratory error.

Patients (N=11) with concomittant
Parkinson's disease or neuroleptic malignant
syndrome (MMS) were excluded. All patients
and contrals in our study samples were white
and of Caucasian race

General psychopathology

General psychopathology was evaluated by
Global Assessment Scale (GAS; Endicott er af.
1976} and Brief Psychiatric Rating Scale (BPRS;
Overall & Gorman, 1962).

Movemernts

Parkinsonic movements were evaluated by the
scale for the assessment of extrapyramidal side
effects (SEPS; Simpson & Angus, 1970) and
dyskinetic movements were evaluated by Ab-
normal Inveluntary Movement Scale (AIMS;
Guy, 1976).

All psychopathological ratings were per-
formed independently by G.N. and J.W., whose
mtra-rater and inter-rater reliability revealed
average intraclass correlations coefficients be-
tween 0-90 and 0-95.

Study design

After inclusion into our study sample all
catatonic patients received daily, lorazepam
24 x 1 mg (mean, 3-3 mg), cither orally (N = 10}
or intravenously (W =22). All above men-
tioned psychopathological ratings and evalu-
ations were performed on day 0 before initial
medication with lorazepam. According to their
response o lorazepam we distinguished re-
sponders and non-responders among catatonic
patients: drug response o lorazepam was
defined by resolution of the catatonic syndrome
ot day 1 (24 k after admission), so that the
patients could no longer be classified as catatonic
according to the criteria by Lohr & Wisniewski
and Roscbush er al. (see above). MNon-
responders, with regard to lorazepam, were
defined by non-resolution of catatonic syndrome
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Table 1. Serum, CPK, AIMS and SEPY in catatonia and non-catatoric psychiairic patients
Serum-CPK 1/1 AIMS sEPS
Dy Day 31 Day 0 Day 21 JTJn_-.ln Diay 21
N Mean{4sn} Mean(tsp) Mean{fso) Mean(tsp) Mean(+50) Meaniti0)
All estatonios 1T 25575265 30 (046) 152 (118) PR ER} 18270 158 (T4)
Unereated M OMMO (2L 36(43) P {123) ¥ (34) 174 (76 142 (14)
Treated £ 1AM} 2EI(ISE) G- [E-6) 14 {25) W5 (543 T}
Mos-affectve N RO 230D IT3{1i9 25030 174 (146) 11 (B}
Adfective 1 IER2(23FE) AL L1 (108 3335 155 (64} 135 (64)
Moa-schizophrenic 15 IE43(2M3) 407D 1209 24 (30 6 (61} 158 (72
Schazophrenic 17 NET0M MO8 186 (11-2) 249 (35 161 (76} IF2(T4
Moa-residual-schize 3 MRTNA) 3A(T) 172 (123) 32 {35 112(+n 144 (74
Residunl-schurn, 8 133402033 208{41-6) &9 (8T 17425 2067 (51} LE(f4)
Moa-responder 15 651194 233 (L3E) 5201 19 (24 213 (6] 129 (&)
Hesponder 17 421301518 3TT(9) 2349 (74 34 (35) 154 (6:5) 147 (67)
Moa-calatoro: dyskinetc 4534 (12E5) I9RE{152-A) 285 [E2) 178G {71} 13-4 () B35 (59
¥ 4B-2 {98-5) 05 (@1} 04 {01} &5 (55} 1RA 1)

Moa-calatonic non-dyekanetic 7 F (1208}

—r s

Prp—

=

on day | (24 h after admission). Hence non-
response was defined only &s non-response on
day 1 but not as general non-response to
lorazepam.

Ower the pext 3 weeks, medication with
lorazepam was continued (2-4 mg/day). In
addition, depending on co-morbid diagnosis, 24
patients received neuroleptics  (haloperidol,
benperidol; 12 responders, 12 non-responders),
six patients received tricyclic antidepressants
{three responders, Iwo non-responders), six
patients received lithium (three responders, three
non-responders), and two received exclusively
lorazepam (two non-responders, who both
underwent treatment with ECT). Depénding
on their diagnosis non-catatonic dyskinetic
and non-catatonic non-dyskinetic psychiatric
patients were treated with either antidepressants
{doxepin, 25-175mg) or neurcleptics (halo-
peridol, 2-23 mg). As in catatonic patients
psychopathological ratings were performed on
these patients on day 0, before initial medication.

On day 21 (which was chosen arbitrarily), all
psychopathological ratings and evaluation of
catatonic syndrome were repeated.

CPE determingtion

Serum samples for CPK analysis were obtained
from all patients at 8.00 a.m., if possible. We
tried Lo account for influencing factors (Meltzer,
1976) e.g. intramuscular injections (no injections
for 3 months before admission), alcoholism,
muscle trauma, physical activity (abnormal high

physical activity due 1o sports, restlessness,
akathisia, agitation, etc.) and slesp deprivation
by excluding petients with these features (¥ =
18) from our study samples,

Serum CPK-concentrations as well as the
three subunits (MM, MB, BB) were determined
by Rosalki's method using a commercially
available enryme kit (Rosalki, 1967). Average
values (upper limit of normal CPK activity is 50
mouse units (MU}/ml for white women and
70 MU /ml for white men) in our laboratory are
similar to the values found in Melizer’s studies
{Meltzer, 1973). The average laboratory error
on paired samples drawn from 20 healthy
controls in our hospital staff is 2% (coefficient
of variation of samples). These controls were
different from the ones used for our study as
control group.

k

Statistical analysis

All results were expressed as means and standard
deviations. The three main groups, all catatonics,
non-catatonic dyskinetic and non-catatonic non-
dyskinetic psychiatric patients, were statistically
compared by one-way ANOVA, differences
between single groups were tested by Scheffe’s
test, The effect of investigated vanables {CPK,
AIMS, SEPS) in responders/non-responders
and treated funtreated catatonics as well as
diagnostic subgroups (see Table 1) among the 32
catatonic patients were tested by Multivanante
Repeated Measurements ANOVA (MANOVA).
Moreover, we conducted three repeated meas-
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urement ANOVAs for each of the three
vaniables (CPK, AIMS, SEPS). Correlations
among the three variables (CPK, AIMS, SEPS)
were assessed using Pearson’s product moment
correlation coefficients. All computations were
executed with the SPSS-X statistics software
systemn (SP55-X Statistic Svstem, 1991).

RESULTS
Catatonic patients

According te Rosebush er ol (1990) on day 0,
62% of all catatonic patients showed immo-
bility, 71 % staning, 80°% mutism, 54 % aotism,
60 % posturing, 43 % rigidity, 3% % negativisms,
02 % catalepsy, 42 % grimacing, 30 % echolaha,
45 % stereotypies and 38 % verbigerations. On
day 0, there were no significant  differences
between responders and non-responders with
regard to eachof the 12 catatonic symploms. No
significant correlations between particular cata-
tonic symptoms and CPK, AIMS, and SEPS
could be found.

Co-morbid diagnosis
Diagnosis according to DEM-I11-R included the
i'nllpwing tiagnosis among the 32 catatonmic
patients:
Residual schizophrenia (295.6), N =9;
Catatonic schizophrenia {295.2), N = T;
Paranoid schizophrenia (295.3), ¥ = |;
Major depression (296.3), N = 5;
Bipolar disorder (296.6), N = 6;
Brief reactive psychosis (298.8), N = 2.
In addition, we had two catatonic patients with
organic diseases (renal encephalopathy, hypoxic
brain disease).

Response to lorazepam

Seventéen patients (10 of them received lora-
zepam orally and seven intravenously) showed a
dramatic response to lorazepam, so that they
were no longer classified as catatonic on day 1
{1.e. 24 h after admission). Fifteen patients were
still diagnosed as catatonic on day 1 zccording
3 the crtera of Lohr & Wisntewsk: and
Rosebush er al. As mentioned previously eight
patients received neuwroleptics either on the day
of admission or in the & months prnor to
admission. After 24 h, five of these patients wers
evaluated as non-responders and three as re-
sponders. On day 21, five patients from the 15
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non-responders were still classified as catatome
according to the criteria of Lohr & Wisniewski
and Rosebush ef al. (all of the patients received
ECT which relieved their catatonia). None of
the responders was evaluated as a catatonic on
day 21.

There were no significant differences {y*-test)
with regard to age and sex between responders
{mean age, 3494+ 12-3; sox, eipht women, nine
men) and non-responders (mean age, 319+ 1240
sex, eighl Women, seven men).

(eneral psychopatholegy '|

In all catatonic patients the mean GAS-score
was 103449 and mean BPRS-score was
62+ 15-2 on the day of admission before initial
medication. On day 0 there were no significant
differences between responders and  non-
responders, as well as between the other cata-
tomic subgroups. Differences between day O (see
above) and day 21 (GAS, mean 7244 156;
BPRS, mean 17-7 4 254) were significant {GAS,
P =0004; BPRS, P =(-0025),

For non-catatonic dyskinetic pswchiatric
patients the mean GAS-score was 134 £ 56 and
the mean BPRS-score was 59-7 4 163, For non-
catatonic non-dyskinetic psychiatric patients the
mean GAS-score was 156448 and the mean
BPRS-score was 5359+ 148,

Movements

AlIMS-scores (see Table 1) between catatonic-
responders and non-catatonic dyskinetic psychi-
atric patients did not differ significantly on day
0, wheress on day 21 they differed significantly
(P < (HW1), Catatonic-responders and non-
catatonic non-dyskinetic psychiatric patients
differed significantly (P < (F001) in their AIMS-
scores on day 0.

No significant correlations between GAS,
BPRS on the one hand and AIMS, SEPS, CPK
on the other hand either on day 0 or on day 21
could be obtained in all three groups (catatome,
non-catatonic dyskinetic, non-catalonic non-
dyskinetic).

Serum CPK and movements

Results for CPK in all groups and subgroups
can be seen in Table 1. Mine catatonic patients
had CPK-valuees within the normal range where-
as all other catatonics had increased serum
CPK. Elevation of serum CPK was due to the
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Table 2. Correlations between CPK, AIMS and SEPS in catatonic and non-catatonic psychiatric

patients
CPK-AIMS CPK-SEPS SEFE-AIMS
Day 0 Day 21 Dy O Day 21 Day O Day 21

N r P ¥ £ r P r P r F r P
All catatonics 2 E2 00001 043 NS 063 00001 0073 NS 42 0016 M6 NS
Untreated 4 B4 00001 @13 NS =61 00001 012 NS 039 005 067 NS
Treated B 070 0405 37 NS (61 M5 047 N3 016 NS 02 NS
Mon-affective 21 0BT 0000l D09 NS 2 R 5 T - 036 NS 22 NS
Affective 11 o737 o0id4 020 NE 053 0B 035 NS 05 NS (35 NS
Maon-schizophrenic 15 085 0D004 018 NS o7 0002 14 NB o6 001 0194 WS
Schizophrenic 17 076 0O0032 005 NS 37 NS 026 NS 0194 N5 004 NS
Mon-chronic-schizo. 23 0B3 D001 017 bbg 68 002 0015 NB 41 0049 0035 NS
Chronic-schiza, 9 072 0027 02 g 257 ME 011 N5 020 NS 02 M5
MNon-responder I5 B2 00004 043 NS k77 000DE 025 0 0NS 58 018 022 NS
Responder 15 @39 NS 25 S 4 ity )1 HS 014 NS 016 NS
Mon-catatonic dyskinetic I 081 0001 048 M5 064 0401 67 NS GF7 0001 018 NS
Mon-catatonic non-dyskinetic 32 071 34 5B NE 33 005 037 NS 054 001 56 NS

P —

-—

subunit MM meanwhile the other subunits of
CPK (MB, BB) were not increased. Moreover,
for all catatonic patients, there was a significant
correlation (r = 0-64, P=001) between dur-
ation of catatonia (mean 65+59 days) and
increase of CPK.

On day O there were significant differences for
CPK (see Table 1) between catatonic patients
and non-catatonic dyskinetic psychiatric pa-
tients (P = 0-048) as well as between catatonic
patients and non-catatonic non-dyskinetic psy-
chiatric patients (P = 0-028). There were no
significant differences for CPK on day 0 between
catatonic-responders and non-catatohic dys-
kinetic psychiatric patients as well as between
catatonic-non-responders and non-catatonic
non-dyskinetic psychiatric patients. On day 21
(see Table 1) CPK was significantly higher
(CPK, P =0-013) in non-catatonic dyskinetic
psychiatric patients than in catatonic patients,
whereas CPK did not differ significantly between
catatonic patients and non-catatonic non-
dyskinetic psychiatric patients. All three groups
(catatonic, non-catatonic dyskinetic, non-
catatonic non-dyskinetic) showed significantly
positive correlations between CPK and AIMS
as well as significantly negative correlations
between CPK and SEPS (see Table 2). There
were no significant differences in CPK, AIMS
and SEPS between patients with affective and
schizophrenic psychosis among non-catatonic
non-dyskinetic psychiatric patients,

In controls the mean CPK was 386+274,
which differed significantly form catatonic pa-
tients (P = 0-015) as well as from non-catatonic
dyskinetic psychiatric patients (P < 0-001) on
day 0. Within the control group males (N = 16)
the mean was 41-2+294 and for the control
group females (V = 16) the mean was 36-0+ 25-8,
In our catatonic patients, as well as in the two
other groups (non-catatonic dyskinetic, non-
catatonic non-dyskinetic), there were no sig-
nificant differences between males and females
for CPK, AIMS and SEPS.

Catatonic subgroups

Results from CPK, AIMS, and SEPS in all
catatonic patients as well as in the different sub-
groups can be seen in Table 1. MANOVA for all
three variables (CPK, AIMS, SEPS) in all cata-
tonic subgroups showed that only responders/
non-responders had an significant effect (£ <
0-001), whereas all other catatonic subgroups
(untreated/treated, non-affective/affective, non-
schizophrenic/schizophrenic, non-residual
schizophrenia/residual schizophrenia) remained
without significant effect. The distinction be-
tween responders and non-responders was
significantly influenced by day 0/21 (P < 0-001)
but not by treatment/non-treatment or diag-
nosis. Distinction of responders and non-
responders is further supported by a Repeated
Measurement ANOVA for each of the three
variables (CPK, AIMS, SEPS): responders and
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non-responders could be distinguished signi-
ficantly with regard to CPK (P < 0-001) on day
0 {eftect of day; P < 0:001) and AIMS (P <
0-001) on day 0 (effect of day; P < 0-0013.

There was no significant effect of responders/
non-responders on SEPS, except that day 0 had
a significant effect (P = 0:009). Treatment or
non-treatment in responders and non-
responders had no significant influence on CPK,
AIMS and SEPS.

DISCUSSION

We found significantly higher serum CPK in
catatonic patients than in non-catatonic non-
dyskinetic psychiatric patients and healthy con-
trols. Systematic investigations of serum CPK in
catatonia have not been reported vet. One case
report, suffering from lethal catatonia, showed
an increased serum CPK (227) (Hifner &
Kasper, 1982)] Other reports concerning lethal
catatonia either found normal CPK or did not
mention serum CPK in their criteria of labora-
tory abnormalities (Stauder, 1934; Mann er al.
1986 ; Hermle & Oepen, 1986; Ainsworth, 1987
Castillo et al. 1989 Fleischacker er al. 1990),

A similar increase of serum CPK has also
been reported in patients with acute schizo-
phrenia and acute affective disorder: these
patients showed brief duration of increase of
CPK, whereas patients with residual schizo-
phrenia showed less increase of CPK (Meltzer,
1976). In catatonia too, we found elevation of
CPK only on day 0 but no longer on day 21.
Moreover, catatonic patients with a co-morbid
diagnosis of residual schizophrenia showed
lower CPK than non-residual schizophrenic
catatonics (see Table 1). Elevations of serum
CPK in our acute catatonic patients (see Table
1) were not as high as in neuroleptic malignant
syndrome (NMS), where increases of a great
magnitude (82% of all patients = 300, often
> 1000} can often be observed (Caroff, 1980;
Levenson, 1985; Addonizio er al. 1987 ; Fleisch-
hacker et al. 1990; Sczesni et al. 1991). Therefore,
unlike in NMS, the diagnostic value of CPK in
catatonia seems to be guestionable. Neverthe-
less, the explanation for such a moderate increase
of serum CPK in catatonic patients remains
open.

We found significantly positive correlations
between increase of serum CPK and occurrence

G. Northoff and others

of dyskinetic movements, measured by AIMS,
as well as significantly negative correlations
between CPK and parkinsonic movements,
measured by SEPS (see Table 2). Meltzer too
found a correlation between motor activity and
serum CPK in patients with schizophrenia and
depression (Meltzer, 1975). Hence dyskinetic
movements with their increased motor activity
may have caused the increase of serum CPK in
our catatonic patients. Such a conclusion is
supported by the fact that on day 0 CPK was
found in non-catatonic dyskinetic psychiatric
patients to be as high as in catatonic-responders,
both showing no significant differences in their
AIMS-scores. Whereas, CPK on day 0 did not
differ significantly between catatonic non-
responders with their low AIMS-scores (see
Table 1) and non-catatonic non-dyskinetic
psychiatric patients.

Considetring methodological shortcomings
such as, no exact determination of motor activity
before admission in newly admitted patients and
no determination of CPK on dav 1, such a
conclusion has to be considered cautiously.
Other studies showed that hyperkinetic move-
ments per se may not cause increase of CPK
(Goode & Melizer, 1976). Nevertheless, sig-
nificant positive correlations between AIMS and
CPK on day 0 as well as distinction between
responders and non-responders in catatonia with
regard to CPK and AIMS (see below) suggest
that increase of CPK in our catatonic patients
may somehow be related with occurrence of
dyskinesias. $e

Furthermore, we were able to distinguish
responders and non-responders in catatonia with
regard to CPK, parkinsonic and dyskinetic
movements: patients with a good response to
lorazepam showed significantly higher CPK and
significantly more dyskinetic movements
(AIMS) than non-responders who showed
higher SEPS-scores on day 0 (see above). Hence,
with regard to movements, responders may be
characterized as a dyskinetic subtype, whereas
non-responders may, rather, be called a
parkinsonian subtype. Such a distinction be-
tween a dyskinetic and a parkinsonian subtype in
catatonia is supported by studies in schizo-
phrenia, which distinguished such subtypes on
the basis of their association with positive and
negative symptoms. (Mortimer er al 1990:
McKenna et al. 1991). Pathophysiologically,



Serum creatine phosphokinase in catatonia

such catatonic subtypes may represent different
functional deregulations of different transmitter
systems (GABA-ergic projections in dyskinetic
subtype with its good response to lorazepam
(Rosebush ef al. 1992); dopaminergic balance in
parkinsonic subtype with its non-response to
lorazepam) within the cortico—-striatal-thalamo—
cortical circuit (Northoff, 1995), known as the
‘motor loop” (Alexander er al. 1990),
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