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Significance of Serum Ferritin in Multiple Trauma Patients
with Acute Respiratory Distress Syndrome

Yae-Sub Ji, M.D., Nak-Hee Kim, M.D., Ho-Geun Jung, M.D.,
Dong-Yeup Ha, M.D., Ki-Hoon Jung, M.D.

Deapratment of Surgery, Dongguk University College of Medicine, Gyengju, Korea

Purpose: Clinicaly, acute respiratory distress syndrome (ARDS) occurs within 72 hours after acute expo-
sure of risk factors. Because of its high fatality rate once ARDS progresses, early detection and management
are essentia to reduce the mortality rate. Accordingly, studies on early changes of ARDS were started, and
serum ferritin, as well the as injury severity score (ISS), which has been addressed in previous studies, thought
to be an early predictive indicator for ARDS

Methods: From March 2003 to March 2005, we investigated 50 trauma patients who were admitted to the
intensive care unit in Dongguk University Medical Center, Gyeongju. The patients were characterized accord-
ing to age, sex, ISS, onset of ARDS, time onset of ARDS, serum ferritin level (posttraumatic 1% & 2™ day),
amount of transfused blood, and death. Abdominal computed topography was performed as an early diagnostic
tool to evaluate the onset of ARDS according to its diagnostic criteria. The serum ferritin was measured by
using a VIDAS"® Ferritin (bioMeriux, Marcy-1' Etoile, France) kit with an enzyme-linked fluorescent assay
method. For statistical analysis, Windows SPSS 13.0 and MedCalc were used to confirm the probability of
obtaining a predictive measure from the receiver operating characteristics (ROC) curve.

Results: The ISS varied from 14 to 66 (mean: 33.8) whereas the onset of ARDS could be predicted with the
score above 30 (sensitivity: 90.0%, specificity: 60.0%, p<0.05). On the posttraumatic 1% day, the serum ferritin
levels were measured to be from 31 mg/dL to 1,200 mg/dL (mean: 456 mg/dL), and the onset of ARDS could
be predicted when the value was over 340 mg/dL (sensitivity: 80.0%, specificity: 65.0%, p<0.05). On the post-
traumatic 2™ day , the serum ferritin levels were measured to be from 73 mg/dL to 1,200 mg/dL (mean: 404
mg/dL), and the onset of ARDS could be predicted when the value was over 627 mg/dL (sensitivity: 60.0%,
specificity: 92.5%, p<0.05). The serum ferritin levels and the |SS were significantly higher on the posttraumat-
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ic 1¢ and 2™ day in the ARDS group, suggesting that they are suitable indices predicting the onset of ARDS,
however relationship between the serum ferritin levels and the 1SS was not statistically significant.

Conclusion: In this study, we discovered increasing serum ferritin levels in multiple- trauma patients on the
posttraumatic 1% & 2™ day and concluded that both the serum ferritin level and the | SS were good predictors of
ARDS. Although they do not show statistically significant relationship to each other, they can be used as inde-
pendent predictive measures for ARDS. Since ARDS causes high mortality, further studies, including the types
of surgery and the methods of anesthesia on a large number of patients are essential to predict the chance of
ARDS earlier and to reduce the incidence of death. (J Korean Soc Traumatol 2007;20:57-64)
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Table 1. Clinical characteristics of multiple trauma patients
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Table 2. Analysis of clinical characteristics of multiple trauma
patients & *ARDS

Age (yrs) 12-92 (49.6) CharacteristicARDS ARDS (+) (%) p value
Sex (M:F) 36:14 (2.6:1) Age <50 2/122( 9 0.146
Combined Trauma >50 8/28 (29)

Chest 28 (56%) Sex

Abdomen 45 (90%) Male 6/36 (17)

Fracture 32 (64%) Femade 4/14 (29)

Operation 27 (54%) Combined Trauma

Transfusion 40 (80%) Chest + 6/28 (56) 0.808
ARDS (No.) 10 (20%) - 4122 (56)

Post-traumatic Days of ARDS Abdomen + 9/45 (20) 1.000
2 day 4 - 1/5 (20)

3day 1 Fracture + 8/32 (25) 0.332
4 day 2 - 2/18 (11)

5 day 3 Operation + 5/27 (19) 0.808
Morbidity 9 (18%) - 5/23 (22)

Sepsis 6 Transfusion (pints) <23 3/38( 3) 0.013
ARF 9 =23 7/12 (58)

Hepatic failure 2 Morbidity of ARDS patients 8/10 (80)

Mortality 8 (16%) Mortality of ARDS patients 7110 (70)

Total 50 (100%) Total 10/50 (100)

* ARDS: Acute respiratory distress syndrome
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Table 3. Injury s.zeverlty score & serum ferritin level on post- A 5F 2e 2330 Bl tHp0.05) (Table 4).
traumatic 13& 2™ day
No. (%)
Table4. Analysis of *ISS & serum ferritin level on post-trau-
*|SS 14~66 ( 33.8) o o -
0-20 4( 9 matic 19& 2™ day & in **ARDS
21~30 21 (42) ** ARDS(+) (%) p vaue
2150 o2 riss
51~ 4( 8) <30 25( 4) 0.01
s (8 = 30 9/25 (36)
Serum ferritin (mg/d) Serum ferritin (mg/dl)
1¢ day 31~1200 (456.4) 14 day d
<
=340 28 (56) < 340 2128 ( 7) 0.01
> 340 22 (44)
> 340 8/22 (33)
2 day 73~1200 (404.0) 2% day
122277 4; (ﬁ) <627 4141 (10) 0.004
— (18) = 627 6/9 (67)
Tota 50 (100) * |SS: Injury severity score
* |SS: Injury severity score ** ARDS: Acute respiratory distress syndrome
Table5. Analysis of *ISS & serum ferritin on post-traumatic 1¢ day & 2™ day as predictors of ** ARDS
Predicted val Sensitivi ifici AUCH g Cl* a
icted value sitivity  Specificity lower high p-value
1SS 30 90.0 60.0 0.765 0633 0897 0.01
serum ferritin level of 1% day 3401 80.0 65.0 0.765 0606 0924 0.01
serum ferritin level of 2™ day 6271 60.0 925 0.796 0650 0942  0.004

* |SS: Injury severity score
** ARDS: Acute respiratory distress syndrome
AUC': Areaunder curve
95% CI*: Confidence interval
' A o] 3t Rk Y
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ISSE 303 o)A Al 1% 90.0%, E°]% 600%E Ho ISS9F 94 & 19 2 294 ¥4 FHFE 3= ARDS
SAEHCRE Fodt A3E BALH(p00 5), I F 1 el o] FoslA EoHp0.05) HA &
g7 #HFE F£AE 340 mg/dl o)A A DT 80.0%, =

cly =
5 T Ao fFoe g A Folnt, M2 FAS §l
O 65.0%2 IAl F9s AHE BHAL(p0.05), & F+ ATHp»0.05) (Fig. 1, 2).

ROC Curve

Source of the Curve
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Fig. 1. * ROC curves of **ISS & ferritin on post-traumatic 1st day & ferritin 2nd day
* ROC curve: Receiver operating characteristics curve
** |SS: Injury severity score

Comparison of serum ferritin level
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Fig. 2. Comparison of serum ferritin on post-traumatic 1st day & 2nd day as a predictor of *ARDS
* ARDS: Acute respiratory distress syndrome
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