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Role of dipstick in detection of haeme pigment due 
to rhabdomyolysis in victims of Bam earthquake 
M. Amini,1 A. Sharifi,1 I. Najafi,1 P. Eghtesadi-Araghi 2 and M.R. Rasouli 1

ABSTRACT Avoiding life-threatening complications of rhabdomyolysis depends on early diagnosis and prompt 
management. The aim of this study was to evaluate the role of urinary dipstick test in the detection of haeme 
pigment in patients who were at risk of acute renal failure (ARF) due to rhabdomyolysis after suffering injury in the 
Bam earthquake. Serum creatine phosphokinase (CPK) level was used as the gold standard for prediction of ARF. 
ARF developed in 8 (10%) of 79 patients studied. We found no significant differences in the sensitivity, specificity 
and accuracy of dipstick urine and serum CPK tests for identifying patients who were at risk of ARF. However, 
dipstick urine test is an easy test that can be performed quickly at an earthquake site.
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بَيْدات العضلية في ضحايا زلزال بام دور اختبار الغَمِيسَة في اكتشاف صِباغ الهيم الناجم عن انحلال الرُّ
منوشَهْر أميني، علي شريفي، إيرَج نجفي، بيام اقتصادي عراقي، محمد رضا رسولي

الخلاصة: يعتمد منع حدوث المضاعفات المهددة للحياة الناجمة عن انحلال الربيدات العضلية على التشخيص المبكر والمعالجة الفورية. وتهدف هذه 
بَيْدات  الدراسة إلى تقييم دور اختبار الغَمِيسَة البولية في اكتشاف صِباغ الهيم في المرضى الذين هم على خَطَر الفشل الكلوي الحاد بسبب انحلال الرُّ
ن بالفشل الكلوي الحاد الذي  العضلية بعد تعرضهم للإصابات في زلزال بام. واستُخدم مستوى فوسفوكيناز الكرياتين في المصل كمعيار مثالي للتكهُّ
أصاب ثمانية مرضى )10%( من أصل 79 مريضاً تمت دراستهم. واكتشف الباحثون عدم وجود اختلافات يُعتد بها في حساسية ونوعية ودقة الغميسة 
البولية وبين مستوى فوسفوكيناز الكرياتين في المصل من حيث اكتشاف المرضى المعرضين لخطر الفشل الكلوي الحاد، اللهمَّ إلا أن اختبار الغميسة 

البولية اختبار سهل يمكن إجراؤه بسرعة في موقع الزلزال.

Rôle des bandelettes réactives dans la détection du pigment hémique lié à la rhabdomyolyse chez les 
victimes du tremblement de terre de Bam

RÉSUMÉ Un diagnostic précoce et une prise en charge rapide sont essentiels pour éviter les complications de 
la rhabdomyolyse mettant en jeu le pronostic vital. Cette étude visait à évaluer le rôle des bandelettes urinaires 
dans la détection du pigment hémique chez les patients présentant un risque d’insuffisance rénale aiguë lié à 
une rhabdomyolyse induite par une blessure lors du séisme survenu à Bam. Le taux de créatine-phosphokinase 
sérique (CPK) a été employé comme méthode de référence pour prévoir la survenue d’une insuffisance rénale 
aiguë. Huit des 79 patients étudiés (10 %) ont développé une insuffisance rénale aiguë. Nous n’avons relevé 
aucune différence significative en termes de sensibilité, spécificité et précision entre les bandelettes urinaires et 
les dosages de la CPK sérique dans l’identification des patients présentant un risque d’insuffisance rénale aiguë. 
Les bandelettes urinaires constituent cependant un test rapide et simple à réaliser sur les lieux d’un tremblement 
de terre.
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Introduction

On 26 December 2003, an earthquake 
of amplitude 6.3 on the Richter scale hit 
the  south-east of  the  Islamic Republic 
of Iran, decimating the city of Bam and 
killing more  than 26 000 people  and 
injuring 30 000 [1]. During catastroph-
ic  events  such  as  earthquakes,  crush 
syndrome  is  the second most  frequent 
cause of mortality  after  the  impact of 
trauma  [2].  Crush  injuries  resulting 
in  traumatic  rhabdomyolysis  are  an 
important  cause of  acute  renal  failure 
(ARF) [3]  in 4%–33% of patients, due 
to myoglobinuria [4]. This kind of ARF, 
requiring  renal  replacement  therapy 
support, has  a mortality  rate of  about 
14% [5].

Avoiding life-threatening complica-
tions of  rhabdomyolysis  strongly de-
pends on early diagnosis  and prompt 
management  of  the  condition  [6]. 
Many clinical features of rhabdomyoly-
sis are nonspecific, and the course of the 
syndrome depends on  the underlying 
condition [7]. It has been demonstrated 
that the creatine phosphokinase (CPK) 
level  in  serum has an association with 
rhabdomyolysis [8]. However, it cannot 
be measured at the site of earthquake. It 
is  therefore  important  to develop new 
easy screening tests. 

Myoglobinuria  establishes  the di-
agnosis of  rhabdomyolysis. Screening 
may be performed with a urine dipstick 
test  [9]. The ortho-toluidine portion 
of  the dipstick  turns blue  in  the pres-
ence of haemoglobin or myoglobin.  If 
a freshly-spun sediment of urine shows 
no red blood cells, positive urine blood 
can be used as a  surrogate marker  for 
myoglobin  [7],  although  there  is  still 
the possibility of haemoglobinuria due 
to other  causes  such  as  intravascular 
haemolysis. Urine  dipstick  has  been 
used  for detection of  rhabdomyolysis 
in patients  suffering heat  injury  [10], 
physical abuse [11], general convulsions 
[12],  immersion  and  near-drowning 
[13] and exercise-induced  rhabdomy-
olysis [14]. To our knowledge it has not 

been not evaluated as a screening test in 
patients with rhabdomyolysis following 
injury in an earthquake.

This  study  evaluated  the  role 
of  dipstick urinalysis  in detection of 
haeme pigment  in patients  injured  in 
the Bam earthquake who were at  risk 
of ARF due  to  traumatic  rhabdomy-
olysis. The  study  also  compared  the 
dipstick urinalysis as possible evidence 
of myoglobinuria with the serum CPK 
level which is considered to be the gold 
standard  test  in  this  setting.  If  suffi-
ciently sensitive, urine dipstick analysis 
may provide a reliable screening test for 
rhabdomyolysis and could then be in-
corporated into future rapid screening 
protocols,  thus allowing earlier  initia-
tion of treatment.

Methods 

In a cross-sectional study, we evaluated 
all victims of the Bam earthquake who 
were admitted to the tertiary care centre 
of Shariati hospital, which is affiliated to 
Tehran University of Medical Sciences. 
Immediately  after  admission,  a  team 
including nephrologists and  internists 
evaluated  the patients  for crush  injury 
in the emergency department. 

Measured parameters 
In 79 patients admitted during the first 
3  days  after  the  earthquake,  a  urine 
dipstick  test  (Uriyab-8  tapes, Bakhtar 
Chimie) was performed using  the first 
voiding  or  catheterization  sample  to 
detect  haematuria/myoglobinuria. 
The  reactions were evaluated visually 
by comparing  the  strip  test  areas with 
the colour chart printed on  the bottle 
as  either positive  (from 1+  to 4+) or 
negative.

The first CPK value  that had been 
measured during the first 3 days after the 
earthquake was obtained. Serum CPK 
level was estimated using a commercial 
kit (Pars Azmoon) and an autoanalyser 
(Technicon RA-1000).

Criteria for ARF and 
haemodialysis
ARF was  defined  as  an  acute  loss  of 
renal function with a persistent (at least 
2 times on 2 different days) elevation of 
serum creatinine of ≥ 2.5 mg/dL, which 
did not  improve with hydration  [15]. 
The  criteria  for  haemodialysis  were: 
serum  creatinine  >  8 mg/dL,  blood 
urea nitrogen  (BUN) > 100 mg/dL, 
serum potassium > 7 mEq/L,  serum 
bicarbonate < 10 mEq/L, and clinical 
symptoms  and findings of ARF  such 
as oedema, hypertension, heart  failure, 
nausea and vomiting [16].

Statistical analysis
Data  were  expressed  as  mean  and 
standard deviation (SD) or number of 
patients.  Statistical  analysis ware per-
formed utilizing SPSS, version 11.5 and 
MedCalc,  version 9.2. Mann–Whitney 
U test was used to compare CPK levels 
in patients with and without ARF. The 
best cut-off points of urine dipstick and 
serum CPK  level were obtained based 
on  receiver  operating  characteristics 
(ROC)  analysis  and  area  under  the 
curve  (AUC). Then,  comparison  of 
AUCs was performed. Finally, sensitiv-
ity  and  specificity,  positive predictive 
value,  negative  predictive  value  and 
accuracy of both  tests  for detection of 
occurrence of ARF were calculated. P 
value < 0.05 was considered statistically 
significant.

Results

A total of 79 patients including 54 males 
(68%) were  studied. The age distribu-
tion of the patients is shown in Table 1. 
Of  these patients, 8 (10%) developed 
ARF and 4 of  them needed haemodi-
alysis; 2 patients (2%) died, 1 of  them 
suffering ARF;  3  fasciotomies  and  2 
amputations were performed.

In  Table  2,  the  results  of  urine 
dipstick are  summarized. There was a 
significantly higher occurrence of posi-
tive dipstick  test  for blood  in  the urine 
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in  the  group with ARF  than  in  those 
without. The degree of  reaction of  the 
urine dipstick test was also significantly 
higher in this group.

When the patients were divided into 
2 groups:  low-risk (urine blood: nega-
tive,  1+  and 2+)  and high-risk  (urine 
blood: 3+ and 4+),  the  sensitivity and 
specificity of urine blood  in high-risk 
patients for prediction of occurrence of 
ARF was 100% (95% CI: 67%–100%) 
and 74% (95% CI: 63%–83%) respec-
tively. Positive predictive value and neg-
ative predictive values were 30% (95% 
CI:  16%–49%)  and  100%  (95% CI: 
93%–100%) respectively. The accuracy 
of the dipstick test in prediction of ARF 
was  77%  (95% CI:  68%–83%). The 
AUC was 0.90 (95% CI: 0.79–0.96).

Mean  serum  CPK  levels  were 
13 225  (SD  11 554)  IU/L  (range 
2430–34 230  IU/L)  and  1882  (SD 
2023) IU/L (range 39–11 424 IU/L) 
in  patients  with  and  without  ARF 

respectively (P < 0.001). When the pa-
tients were divided into low-risk (CPK 
level ≤ 2259 IU/L) and high-risk (CPK 
level > 2259 IU/L) groups, the sensitiv-
ity and specificity of CPK  in high-risk 
patients for detection of ARF was 100% 
(95% CI: 64%–100%) and 68% (95% 
CI:  54%–79%)  respectively. Positive 
predictive value and negative predictive 
values were 23% (95% CI: 10%–45%) 
and 100% (95% CI:  90%–100%)  re-
spectively. The accuracy of serum CPK 
in prediction of ARF was 71% (95% CI: 
60%–80%). AUC was 0.890 (95% CI: 
0.77–0.95).

Comparison of the AUCs of serum 
CPK level and urine blood by dipstick 
did not show a significant difference (P 
= 0.929).

Discussion

The results of this study showed that the 
dipstick urine  test  is  a highly  sensitive 
and easy screening tool for identification 
of patients who are at risk of developing 
ARF due  to  rhabdomyolysis and may 
have a role in the early detection of pa-
tients at the site of an earthquake. Also 
comparison of  the dipstick urine  test 
with serum CPK level (gold standard) 
did  not  reveal  any  significant  differ-
ences. 

A   posi t ive   ur ine   myoglobin 
test  provides  supportive  evidence  of 

rhabdomyolysis  [7]  and  some other 
studies have been done on patients with 
trauma. In a study of cases of traumatic 
rhabdomyolysis, Muckart et al. revealed 
that  an  initial  venous  bicarbonate 
concentration of  <  17 mmol/L with 
myoglobinuria is highly sensitive for pre-
dicting ARF [17]. Spicer et al. in a study 
of patients with acute renal impairment 
due  to  immersion and near-drowning, 
found that a dipstick reaction on admis-
sion was significantly more common in 
patients with  acute  renal  impairment 
[13]. Also Melli et al. in a review of 475 
patients with  rhabdomyolysis,  showed 
that urine myoglobin detected by dip-
stick/ultrafiltration was positive in 19% 
[18]. However, other  studies  found a 
lack of adequate sensitivity [19].

As we wanted to assess the efficacy 
of dipstick urine  test  at  the  site of  the 
earthquake, we did not  exclude cases 
with  haematuria;  however,  some  in-
vestigators  have  emphasized  that  for 
clinical purposes, myoglobinuria  is  just 
demonstrated by a blood-positive dip-
stick when  there  is no haematuria or 
haemoglobinuria  [20]. However, we 
had no patients with overt abdominal–
pelvic  injuries  and  likely  traumatic 
haematuria. Also we did not perform 
dipstick  test  in  the first  urine  sample 
after catheterization. 

The importance of early initiation of 
vigorous fluid  resuscitation and other 
medical  treatments  in earthquake vic-
tims have been  emphasized.  In mass 
disasters,  early  treatment  in  the  field 
should be  focused on seriously  injured 
persons who  require  immediate  care 
[21]. To identify patients at risk of renal 
damage,  the quickest and  least expen-
sive  screening  test  for  rhabdomyolysis 
is the serum CPK level [22]; however, it 
has to be performed in a hospital setting 
and with the lack of medical equipment 
and personnel  in  the field  in an emer-
gency,  it  is hard to use it as an effective 
diagnostic tool.

Increased muscle enzymes particu-
larly CPK is a marker of muscle  injury 
[23]. Reported thresholds of CPK in the 

Table 1 Age distribution of the study 
patients

Age (years) No.a %

0–14 2 13.9

15–34 48 60.8

35–54 10 12.7

> 55 8 10.1

Unknown 2 2.5
aData on age were missing for 9 patients. 

Table 2 Urine dipstick results of patients with and without acute renal failure in 
the first 3 days after suffering trauma

Variable Acute renal failure P-value

Yes (n = 8) No (n = 71)

Dipstick 

Negative 0 34 0.018a

Positive 8 37

Intensity of positive samples 0.024b

0 0 34

1+ 0 9

2+ 0 10

3+ 7 13

4+ 1 5
aFisher exact test; bChi-squared test.



EMHJ  •  Vol. 16  No. 9  •  2010 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

980

literature vary  from 500 to 3000 IU/L 
[23].  In  this  study we  found a  serum 
CPK threshold of > 2259 IU/L for pre-
diction of ARF. Our results showed that 
the dipstick urine  test and serum CPK 
level had the same sensitivity for predic-
tion of ARF; however, the specificity of 
the dipstick urine test was slightly higher 
than for CPK. Considering the fact that 
our study did not find any significant dif-
ferences between these 2 tests, dipstick 
urine test has a great advantage as it can 
be  easily performed at  the  site of  the 
injury.

Another  important problem  to be 
considered  is  the  time between  injury 
and appearance of sufficient amounts of 
myoglobin  to be detected  in  the urine 
sample  by dipstick. When urine my-
oglobin concentration is < 60 000 μg/L, 

utilization of conventional dipstick has 
the potential  to misdiagnose patients 
with myoglobin concentrations associ-
ated with  increased risk of  subsequent 
renal dysfunction [24]. Then a normal 
urine dipstick  test  result does not  rule 
out this condition [18].

There were  important  limitations 
in this study. First, we assessed dipstick 
results  visually. To minimize  the con-
founder effects of human error, it would 
be better  to  assess  the dipsticks with 
an  automated analyser. Furthermore, 
it was not possible  to  identify whether 
the positive dipstick test was caused by 
the presence of  blood, myoglobin or 
both  in urine. The presence of blood 
in urine causes significant false positive 
readings (both for visual and automated 
assessments), which has negative effects 

on  the  specificity  and,  in  turn, on  the 
accuracy of urinary dipstick  in detec-
tion  of myoglobinuria. To minimize 
this problem, we divided our patients 
into 2 groups of high- and  low-risk  for 
development of ARF according  to  the 
colour chart on  the dipstick bottle.  In 
addition, in some of our cases, there was 
a 36-hour gap between  the  injury and 
dipstick test. Thus, it is possible that the 
therapeutic efforts  in  this  time  interval 
influenced  the final  results. Finally  the 
number of patients who suffered  from 
ARF was small (n = 8) and so the results 
are preliminary. Therefore,  the  results 
need  to  be  tested  on other  data  sets 
before clinical application.

In  conclusion, our  results did not 
reveal  significant differences between 
dipstick urine  test  and  serum CPK  in 
identifying patients who were  at  risk 
of ARF. However,  in view of  the high 
sensitivity of urine dipstick  test and  its 
ease of use  in  the field, we suggest  that 
utilization of this test as an early screen-
ing  tool  in detection of  victims prone 
to ARF may have benefits and facilitate 
triage of high-risk patients. Further stud-
ies are needed to evaluate the potential 
efficacy of dipstick urine test.

Table 3 Serum creatine phosphokinase levels of patients with and without acute 
renal failure in the first 3 days after suffering trauma

Creatine phosphokinase 
level (IU/L)

Acute renal failure Total (n =79)

Yes (n = 8) No (n = 71)

≤ 2259 0 35 35

> 2259 5 16 21

Total 5 51 56

P = 0.005.
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Diagnostics and Laboratory Technology

The goal of the World Health Organization’s Diagnostics and Laboratory Technology team is to promote and facilitate 
access to safe, reliable and appropriate diagnostic technologies and laboratory services in an equitable manner through: 

Prequalification of diagnostics for high burden diseases;•	

Capacity building of national regulatory authorities and national reference laboratories;•	

Facilitation of procurement of affordable and appropriate diagnostics;•	

Policy, guidance and advocacy to Member States; •	
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