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A 58 year-old man presented with 6 months of fatigue, weight loss, and progressive 

weakness. On examination he had intrinsic hand and right lower extremity weakness, which 

became widespread after 6 months, resulting in grade 3–4 strength in most limb muscles. 

There was no history of trauma, statin use, heavy exertion, or myalgias. Sensation and 

reflexes were normal. Bulbar abnormalities were absent. Nerve conduction studies are 

shown in table 1. Needle electromyography (EMG) showed fibrillation potentials in 

proximal and distal muscles of the right upper and lower extremities, and cervical, thoracic, 

and lumbar paraspinal muscles. There were fasciculation potentials in the soleus, biceps 

femoris, deltoid and lumbar paraspinal muscles. All muscles had high amplitude, long 

duration, polyphasic motor unit potentials with decreased recruitment. Initial creatine kinase 

(CK) was 353 units/liter (Ref 0–200 U/L), rising to 1,905 U/L at six months. Weakness 

progressed over the following year, causing repeated falls and inability to perform activities 

of daily living.

The patient underwent muscle biopsy of the left vastus lateralis that showed marked 

variation in fiber size and shape with clusters of small angulated fibers on hematoxylin and 

eosin stain. ATPase staining revealed fiber type grouping and esterase stain showed dark 

cytoplasmic staining of the small angulated fibers, indicating denervation. There was no 

fiber necrosis, inflammation, or ragged red fibers. By 7 months from initial presentation, the 

patient demonstrated pathologically brisk reflexes meeting El Escorial criteria for probable 

amyotrophic lateral sclerosis (ALS)1 and a CK level of 1,699 U/L.

We aimed to determine the distribution of CK levels in ALS patients using the publicly 

available Pooled Resource Open-Access ALS Clinical Trials (PRO-ACT) database which 
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contains over 8 million data points for 8,600 ALS patients previously enrolled in clinical 

trials.2 SPSS v25 (IBM, Armonk, NY) was used for all analyses.

4,452 unique subjects with ALS had 39,249 CK tests [initial visit overall mean (SD) = 282 

(306) U/L, median (IQ range) = 195 (106–353) U/L; all CKs from all visits mean (SD) = 

280 (282) U/L, median (IQ range) = 195 (106–354) U/L]. Values were logarithmically 

distributed (Figure 1). 51.4% of patients had normal CK, and 97% had CK less than 1,000 

U/L. 0.3% had CK over 2,000 U/L. CK was not correlated with age (Spearman’s rho, 

n=4,276, r=0.02, p=0.20), weight (n=2,404, r=0.02, p=0.34), riluzole use (mean rank 2,065 

for 2,847 patients on riluzole; 2,104 for 1,307 patients not on riluzole; p=0.34), or sex (mean 

rank 2,244 for 1,709 women; 2,743 for 2,743 men; p=0.47).

While most patients with ALS have normal or mildly elevated CK, some individuals have 

levels over 2,000 U/L - values not found on a literature search.3,4,5,6 ALS has been mistaken 

for polymyositis due to high CK, resulting in unnecessary steroid use.6 Possibly, 

unpublished cases exist. Elevated aspartate aminotransferase (AST) is seen with muscle 

breakdown, correlating with CK levels, and can lead to extensive studies including liver 

biopsy in patients with muscle disease. In the ALS population, elevated AST may be 

inappropriately attributed to riluzole toxicity.7, 8

Evidence is conflicting whether CK is predictive of disease progression in ALS.3,4,5,9 CK 

correlates with muscle loss and cramping, which is hypothesized to lead to muscle 

breakdown.4, 10 CK also corresponds to the degree of abnormal spontaneous activity on 

EMG in ALS, suggesting that high CK results from neurogenic denervation of muscles and 

altered membrane permeability.4 Using this PRO-ACT database, studies found that baseline 

CK does not predict prognosis2, but the rate of change does, such that CK declines more 

rapidly in subjects with faster clinical progression.9

In summary, we highlight the wide distribution of CK in ALS. Elevated CK alone should not 

prompt muscle biopsy unless clinical data raises questions regarding an isolated motor 

neuron disorder. Future studies are needed to better elucidate the clinical and pathologic 

significance of CK in ALS.

Abbreviations

CK Creatine kinase

U/L Units/Liter

ALS amyotrophic lateral sclerosis

PRO-ACT Pooled Resource Open-Access ALS Clinical Trials

SPSS Statistical Package for the Social Sciences
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Figure 1: 
A. Arithmetic distribution of creatine kinase in 4,452 ALS patients. B. Logarithmic 

distribution of creatine kinase in 4,452 ALS patients
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Table 1:

Nerve conduction studies at 6 months

Sensory

Nerve/site Peak Latency (ms) Amplitude (uV) Ref Amplitude (uV) Onset velocity (m/s) Ref Velocity (m/s)

Right median- digit II

Mid palm 2.9 43.7 > 45 41.5 > 45

Wrist 4.5 14.3 > 13 45.3 > 45

Right ulnar-digit V

Wrist 3.7 17.9 > 13 49.7 > 45

Right sural-ankle

Calf 5.1 8 > 5 36.9 > 40

Motor studies

Nerve/site Latency (ms) Ref Latency (ms) Amplitude (mV) Ref Amplitude (mV) Velocity (Ref Velocity m/s)

Right median-APB

Wrist 6.1 < 4.2 3.7 > 4.5

Elbow 12.1 3.2 > 4.5 39.2 (> 43)

Right ulnar-ADM

Wrist 3.2 < 3.9 6.7 > 4.5

Below elbow 7.2 6.6 > 4.5 58.1 (> 50)

Above elbow 10.3 6.5 > 4.5 56.9 (> 50)

Right peroneal-EDB

Ankle 4.5 < 5 1.8 > 2.5

Fib head 14.8 1.7 > 2.5 38 (> 40)

Pop fossa 17.3 1.6 38 (> 39)

Right tibial-AH

Ankle 4.5 < 6 2.2 > 2.5

Ms: millisecond

uV: microvolt

m/s: meters/second
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