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SUFFERING FROM DEBILITATED CONDITIONS

RELATED TO MYOPATHIES

ABSTRACT

AIM

The present study describes the determination of a possible correlation
between CK and myoglobin levels, in addition to the hypothesis that increase in
myoglobin concentrations may precede changes in CK levels in patients
suffering from myopathies.
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The inclusion period for this cohort study was from December 2005 to December
2007. Patients who met the laid down and referred criteria were eligible for the
study, which includes patients aged > 20 years to < 75 years (both gender) and
had a diagnosis of myopathies as per descriptfion. Standard protocols were
followed for blood samples collection and estimation of aldolase, CK AST, ALT,
CK and myoglobin levels. Regression correlations were determined and results
were compared as per R? and significance level P < 0.05.
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A total of 48 patients were included in the study, males = 32 (66.66%) and  Laboraiory services
females = 16 (33.33%). Except for both CK and myoglobin, the rest of the ~ Lidquat National Hospifal and
enzymatic components were not found to be linearly correlated showing R? Medical College

factor less than 0.0012. Notably CK and myoglobin levels, when plotted through
regression, were leading with exceptional correlation, with R?0.491 for total
patients, R?0.512 for males and 0.532 for females.

CONCLUSION

It was suggested that by combining both CK and myoglobin estimation in
patients with myopathies especially dermatomyositis or polymyositis, it provides
better overall impression of muscle damage and related conditions.
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INTRODUCTION

It is a known fact that myopathies are neuromuscular
disorders depicted by the primary manifestation of
muscle weakness related to dysfunctional muscle fiber.
Moreover, myopathies can be inherited (such as the
muscular dystrophies) or acquired (such as common
muscle cramps). Generally myopathies are grouped as
congenital myopathies, muscular dystrophies, mitochon-
drial myopathies, glycogen storage diseases of muscle,
dermatomyositis (DM), myositis ossificans, familial periodic
paralysis: polymyositis (PM), including body myositis, and
related myopathies and tetany.

In this context the analysis of muscle enzymes such as
creatine kinase (CK), fransaminase enzymes including
aspartate fransaminase enzymes or aldolase, including
myoglobin determines the presence and extent of
myopathies'. It is well documented that concentration
of circulating CK is the laboratory parameter most widely
used to diagnose and follow the patients with DM or PM
or related myopathies because of its high dimension of
sensitivity, relative muscle specificity, and good correlo-
tion with disease activity and muscle strength?¢®,
However it was argued that independent assessment
relating only fo serum CK levels might never be an
alternate for a systematic review of the patient, which
includes muscle strength and functional assessments, as
done for the measurements of myositis disease activity?.
Moreover there are certain other consistent aftfribute
regarding CK levels, one of which is its confinual elevated
concentration at some point in the iliness, thus making it
prone fo bias. Therefore to aid in the diagnosis and
freatment in myopathies, researchers, scienfists and
clinicians searched for other parameters as well and
noted that myoglobin is one of such biochemical
markers’.

There were few significant preliminary studies reported
earlier on the importance of determination of serum
myoglobin levels in patients of PM, DM and generic
myopathies, in addition to serum enzyme such as CK,
suggesting that changes of myoglobin levels may
facilitate or even precede alterations of creatine kinase
and clinical features'2'%12, Therefore the present study
was undertaken to determine possible correlation
between CK and myoglobin levels, in addition to the
hypothesis that increase in myoglobin concentrations
may precede changes in CK levels in patients suffering
from myopathies.

MATERIALS AND METHODS

Study Design

The inclusion period for this cohort study was from Decem-
ber 2005 to December 2007, of which data were collect-
ed refrospectively from November 2006 to Dec 2005 and
prospectively from Dec 2006 to Dec 2007. The study was a
collaborative  venture between departments of
biochemistry lab services and Physiotherapy services.
Patients who met the following criteria were eligible for
the study. Thus the inclusion criteria were patients aged
> 20 years fo < 75 years and had a diagnosis of myopao-
thies as per description>'®. Importantly, patients must not
have had any proximal muscle weakness. Muscle
stfrength was checked according fo the eight manual
muscle testing (8-MMT)°. Exclusion criteria were patients
aged group < 18 years and > 75 years with proximal
muscle weakness (8-MMT score < 72) and known immuno-
suppressive condition including other clinical conditions
such as infections, hypothyroidism, hepatitis, chronic
haemolysis, recent myocardial infarction (less than three
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months), or recent leg or arm traumas.

Data Collection

Data of a total of 46 patients (males = 32, females = 16)
were obtained and complied as per criteria. Where
possible, data was also collected from LIS and HIMS
archives. Following data were collected: age, gender,
description of myopathies, disease duration and previous
history of CK myoglobin levels or any other muscle
enzyme or related components.

Fig 1: Regression correlation of CK
and Mb for total males and
females patients (n =48)
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Blood Sample Collection and Analysis

Blood tests including serological testing for antinuclear
antibodies (ANA) and RA factor, aldolase, creafine
kinase, C reactive profein and myoglobin measurements
were performed following internationally recognized and
prescribed methodology and as per protocols noted
earlier'1°, Blood samples were collected by venipunc-
fure on Li-heparinate 5 mL tubes from patients after 72 h
of resting and an overnight fasting. Plasma aldolase, CK
enzyme levels and myoglobin were performed by
enzymatic methods at admittance and atf the diagnosis
of myopathy. Aldolase was determined by standard
commercial kit from Randox on Monza (semi-automatic
analyzer-Randox- UK). AST, ALT, CK and CRP were meas-
ured on Hitachi 912 (Roche Diagnostics-Basel) using
commercial kits and both internal and external quality
controls. Myoglobin was measured on Hitachi 912 (Roche
Diagnostics-Basel) by Tina-Quant Myoglobin  Gen.2
(Roche)-immunoturbidimetric- latex— bound anfi-myoglo-
bin antibodies method. The ranges for myglobin (Mb)
were Men: 2.3-7.2 ug/dL Women: 1.9-5.1 pg/dL. Normal
reference ranges of all analytes are plasma aldolase, 0-16
years: <14.5 U/L and > 17 years: <7.7 U/L; CK, males > 18




Alam M]J et al. Correlation of CK and Mb Levels in Myopathies.

years: 52-336 U/L, females > 18 years: 38-176 U/L; CRP,
< 8.0 mg/L; AST, 8-48 U/L; and ALT, 7- 45 U/L, respectively.

RESULTS

The results are summarized in Figures 1-3. Briefly a total of
48 patients were included in the study, males = 32
(66.66%) and females = 16 (33.33%). Levels of CK, CRP,
aldolase, AST, ALT and myoblodin were measured, and

Fig 2: Regression correlation of CK
and Mb among male patients
(n=32)
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except both CK and myoglobin, the rest of the compo-
nent were not found to be linearly correlated showing R?
factor less than 0.0012. The mean CK levels for males was
401.43+72.50 IU/L (range 267-567), for females was 397.37+
60.25 IU/L (ranges 320-560) and for total patients, 400.80+
96.20 IU/L, where as myoglobin concentrations were 5.58+
1.10 pg/dl (range 4-7), 5.56+1.23 ug/dl (4.5-7) and
5.59+1.45 pg/dl for males and females and total patients.
Notably CK and myoglobin levels, when plotted through
regression, were leading with exceptional correlation,
with R?20.491 for total patients (Fig 1), R?0.512 for males (Fig
2) and 0.532 for females (Fig 3), thus depicting 49%, 51%
and 53% existing correlation with elevating levels of both
components. This also shows the positive correlation
between these parameters and strongly significant
(p<0.01). The results profoundly suggest that by means of
the myoglobin assay no additional clinically relevant
information needed as far analysis of related compo-
nents were concerned, ever since myoglobin and
creatine kinase levels showed around 49% to 53% positive
correlation with occupying muscle disorders.

DISCUSSION

It was documented that the levels of several enzymes
such as aldolase, lactate dehydrogenase (LD) and its
isoforms 5 and 1, and transaminases (both serum glutam-
ic oxalacetic fransaminase [SGOT]/aspartate
aminotransferase [AST], serum glutamic pyruvic transami-
nase [SGPT]/alanine aminotransferase  [ALT]) and
carbonic anhydrase Il in serum were noted to be

increased in patients with myopathies during active
muscle disease'2>1%11 However the extent of increase in
all of these enzyme activities occurs less frequently and to
a smaller extent as compared to CK levels?'*¢,
Furthermore, the enzyme components namely LD
isoenzyme 5 is associated with skeletal muscle?'¢ but
elevations in the levels of LD isoenzymes 1,2, and 3 may
occur with chronic myositis as well'”-'8 On the other hand,
carbonic anhydrase lll, which is located in type | muscle

Fig 3: Regression correlation of CK
and Mb among female patients
(n=16)

Myoglobin (microgm/dl)

| y=0.013x+0.555
R?=0.5324

S = N W A Uit &N 9 R
|

0 500
Creatine Kinase (IU/L)

fibers, is also frequently elevated in patients with [IM and
other diseases associated with skeletal muscle
damage?'?®, thus illustrating non-significant  clinical
correlation.

In this regard, two previous studies suggested the impor-
tance of estimating CK and myoglobin in patients with
myopathies that noted would be more beneficial when
correlated with each other than any other enzymatic or
muscle components''92' |t was also reported earlier that
serum Mb and CK levels have similar values as indicators
of muscle damage in primary and secondary skeletal
muscle disorders. Nonetheless, it was argued that, the
serum Mb level helps more in the detection of carriers,
however is not more sensitive than CK measurement?'.
Additionally, it was documented that muscle damage
due to excessive exercise leads to an increase in myoglo-
bin levels thus depicting its sensitivity as a direct parame-
ter for assessing acute muscle damage'. Nevertheless,
combining both CK and myoglobin estimation in patients
with  dermatomyositis or polymyositis  provides better
overall impression of muscle damage'?'.

Henceforth, the present study describes correlation
studies of CK and myoglobin levels of a total of 48
patients (males = 32 (66.66%) and females = 16 (33.33%))
where levels of CK, CRP, aldolase, AST, ALT, CK and
myoglobin were measured to assess its correlating abilities
more significantly towards muscle damage and myopa-
thies. It was noted that except CK and myoglobin the rest
of the component were not found to be linearly

Pakistan Journal of Rehabilitation 2012 Volume 1 (Issue 1)




correlated where R? factor was less than 0.0012. Notably
CK and myoglobin levels, when plotted through regres-
sion, were leading with exceptional correlation, with R?
0.491 for total patients, R? 0.512 for males and 0.532 for
females, thus depicting 49%, 51% and 53% existing
correlation with elevating levels of both components.The
mean CK levels for males was 401.43+72.50 IU/L (range
267-567), for females was 397.37+60.25 (ranges 320-560)
IU/L and for total patients, 400.80£96.20 IU/L, whereas
myoglobin concentrations were 5.58+1.10 ug/dl (range
4-7), 5.56£1.23 ug/dl (4.5-7) and 5.59+1.45 ug/dl for males
and females and total patients. Supporting our findings,
the two previous studies mentioned earlier''°?' reported
the significance of combining CK estimation with that of
myoglobin concentration. Giampietroetalcategorically
stated that myoglobin and creatine kinase have proved
to be the best indicators of the hypothyroid myopathy,
since they are sensitive for the early detection of muscle
involvement due to the metabolic disorder and are
closely correlated to the metabolic conditions of
patients'o22,

Regarding muscle-derived CK activity in patients with
PM/DM, the levels of CK and other muscle-derived
enzymes in serum are generally useful in following myositis
activity and responses to therapy, although the magni-
tude of the elevation does not always correlate with
global disease activity (Rider and Miller, 1995; Straus et all.,
1989)%¢. Past and present studies also suggested inclusion
of other enzymatic components for the same purpose.
For example in a cohort study, it was found that elevated
plasma aldolase at inclusion was an accurate marker
that helped to identify SSc patients. However, other
components such as AST and CRP were not able to
predict subsequent Myo-SSc occurrence®. The reason
provided for defiant elevation in serum CK levels in
patients with myositis was due to increases in the MM-iso-
enzyme fraction which is released from skeletal muscle?.
Persistent elevation of MB levels is commonly seen in
patients with skeletal muscle damage but not in patients
with myocardial infarction?®%, The levels of macro-CK
type 1, a complex of a CK isoenzyme and immunoglobu-
lin, are elevated in patients with myositis in comparison
with the levels in patients with heart disease, infections,
malignancies, and other disorders>?#? although the
correlation of macro-CK levels with disease activity
remains to be determined. In a very significant study
reported earlier by DidszeghyandMechler, serum
creatine kinase (CK) and myoglobin (Mb) levels were
measured in patients with different neuromuscular diseas-
es, carriers of X-linked Duchenne-type muscular dystro-
phy and normal volunteers?. The highest levels were
found in Duchenne dystrophy and both values
decreased in parallel with age. In patients suffering from
limb-girdle dystrophy the increases in CK activity and Mb
concentration were also pronounced, thus supporting
the outcome of our cohort as well.

It was thus concluded that by combining both CK and
myoglobin estimation in patients with myopathies
especially dermatomyositis or polymyositis, it provided a
better overall impression of muscle damage and related
conditions

REFERENCES

[11  Borleffs JC, Derksen RH, Bar DP. Serum myoglobin
and creatine kinase concentrations in patients with
polymyositis or dermatomyositis. Ann Rheum Dis
1987;46(2):173-175

[2] Rider LG, Miller FW. Laboratory Evaluation of the
Inflammatory Myopathies. Clinical and diagnostic

Pakistan Journal of Rehabilitation 2012 Volume 1 (Issue 1)

(3]

(4]

(5]

6]

7]

(8]

9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(8]

[19]

Alam MJ et al. Correlation of CK and Mb Levels in Myopathies.

laboratory immunology 1995,2(1):1-9

Volochayev R, Csako G, Wesley R, Rider LG, Miller
FW. Laboratory Test Abnormalities are Common in
Polymyositis and Dermatomyositis and Differ Among
Clinical and Demographic Groups. Open Rheuma-
tol J 2012;6:54-63.

Miller FW. Inflammatory Myopathies: Polymyositis,
dermatomyositis, and related conditions. In: Koop-
man W, Moreland L, editors. Arthritis and Allied
Conditions. Philadelphia: Williams and Wilkins 2005.
pp. 1593-620. A Textbook of Rheumatology
Tolédano C, Gain M, Kettaneh A, Baudin B, Johanet
C, Chérin P, Riviere S, Cabane J. Tiev KP. Aldolase
predicts subsequent myopathy occurrence in
systemic sclerosis. Arthritis Res Ther 2012;14(3):2-9
Straus KW, Gonzalez-Buritica H, Khamashta MA,
Hughes GRV. Polymyositis-dermatomyosifis: @
clinical  review. Postgrad Med J @ 1989;
65(765):437-443

Targoff IN. Laboratory manifestations of polymyosi-
fis / dermatomyositis. Clin. Dermatol 1988;6(2):76-92.
Tymms KE, Beller EM, Webb J, Schrieber L, Buchanan
WW. Correlation between tests of muscle involve-
ment and clinical muscleweakness in polymyositis
and dermatomyosifis. Clin. Rheumatol
1990;9(4):523-529.

Dalakas MC. Immunotherapy of inflammatory
myopathies: practical approach and future
prospects. Curr Treat Options Neurol. 2011
Jun;13(3):311-23.

Giampietro O, Clerico A, Buzzigoli G, Del-Chicca
MG, Boni C, Carpi A. Detection of hypothyroid
myopathy by measurement of various serum
muscle markers — myoglobin, creatine kinase,
lactate dehydrogenase and theirisoenzymes. Horm
Res 1984;19(4):232-242

Nishikai M, Reichlin M. Radioimmunoassay of serum
myoglobin in polymyositis and other conditions.
Arthritis Rhneum 1977;20(8):1514-8.

Confalonieri P, Oliva L, Andreefta F, Lorenzoni R,
Dassi P, Mariani E, Morandi L, Mora M, Cornelio F,
Mantegazza R. Muscle inflammation and MHC class
I up-regulation in muscular dystrophy with lack of
dysferlin: an immunopathological study. J Neuroim-
munol. 2003Sep;142(1-2):130-6

Hoogendik JE, Amato AA, Lecky BR, Choy EH,
Lundberg IE, Rose MR, Vencovsky J, de Visser M,
Hughes RA. 119th ENMC Internatfional Workshop:
frial design in adult idiopathic inflammatory myopa-
thies, with the exception of inclusion body myositis,
10-12 October 2003, Naarden, The Netherlands.
Neuromuscular Disord 2004;14(5):337-345

Bohan A, Peter JB, Bowman RL, Pearson CM. 1977. A
computer-assisted analysis of 153 patients with
polymyositis  and  dermatomyositis.  Medicine
(Baltimore) 1977:56(4):255-286.

Hochberg MC, Feldman D, Stevens MB. Adult onset
polymyositis/dermatomyositis: an analysis of clinical
and laboratory features and survival in 76 patients
with a review of the literature. Semin Arthritis Rheum
1986;15(3):168-178.

Rosalki SB. Serum enzymes in disease of skeletal
muscle. Clin Lab Med 1989;9(4):767-781.

Morton BD, Statland BE. Serum enzyme alterations
in polymyositis: possible pitfalls in diagnosis. Am J
Clin Pathol 1980;73(4):556-557.

Rasmussen LH, Madsen HN, Ladefoged SD.
Creatine phosphokinase MB and lactate dehydro-
genase isoenzyme 1 in polymyositis Scand. J.
Rheumatol 1985;14(4):427-430.

Osterman PO, Askmark H, Wistrand PJ. Serum
carbonic anhydrase Il in neuromuscular disorders




Alam MJ et al. Correlation of CK and Mb levels in myopathies.

and in healthy persons after a long-distance run. J
Neurol Sci 1985;70(3):347-357.

[20] Shima K. Human muscle carbonic anhydrase Il
(CA-lI). Hokkaido Igaku Zasshi 1984;59(2):98-116.

[21] Didszeghy P, Mechler F. The significance of simulta-
neous estimation of serum creatine kinase and
myoglobin in neuromuscular diseases. J Neurol
1988;235(3):174-6.

[22] Kuo HT, Jeng CY. Overt hypothyroidism with
rhabdomyolysis and myopathy: a case report. Chin
Med J (Engl) 2010;123(5):633-637

[23] Keshgegian AA, Feinberg NV. Serum creatfine
kinase MB isoenzyme in chronic muscle disease. Clin
Chem 1984;30(4):575-578

[24] Lee, KN, Csako G, Bernhardt P, Elin RJ. Relevance of
macro creatine kinase type 1 and type 2
isoenzymes to laboratory and clinical data. Clin
Chem 1994;40(7 Pt 1):1278-1283.

[25] Tsung SH, Huang TY, Lin JIl. CK-MB isoenzyme in
patients  with  polymyositis. Am. J. Med. Sci
1982;283(3):174-177.

17 Pakistan Journal of Rehabilitation 2012 Volume 1 (Issue 1)




