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Abstract
Background  Multiple trauma has serious complications, which increases the risk of morbidity and mortality in the 
patients. This study aimed to evaluate the impact of supplementation with phytosomal curcumin on clinical and 
laboratory factors in critically ill patients with multiple trauma.

Methods  In this double-blind trial, 53 patients with multiple trauma, who were admitted to the intensive care unit 
(ICU) were randomized to receive either 2 capsules, each capsule containing 250 mg phytosomal (a total of 500 mg 
daily) as an intervention group or 2 identical capsules (placebo capsules), each containing 250 mg maltodextrin for 7 
days. Clinical and laboratory were parameters assessed before and after the intervention.

Results  After seven days of intervention, the mean increase from baseline in the Glasgow coma scale (GCS) score 
was significantly higher in the curcumin compared with the placebo group (P-value: 0.028), while the reduction in 
the APACHE-II score in the curcumin group was greater than that the placebo group in a marginally non-significant 
fashion (P-value: 0.055). Serum total bilirubin (P-value: 0.036) and quantitative C-reactive protein (CRP) (P-value: 0.044) 
levels significantly decreased while potassium (P-value: 0.01) significantly increased in the curcumin compared with 
the placebo group. Moreover, supplementation with phytosomal curcumin significantly increased platelet count 
(P-value: 0.024) as compared with placebo. The 28-day mortality rate was 7.7% (n: 2 patients) and 3.7% (n: 1 patients) 
in the placebo and curcumin groups, respectively (P-value > 0.05).

Conclusion  Phytosomal curcumin had beneficial effects on several clinical and laboratory factors including GCS, 
APACHEII, serum total bilirubin, CRP, and platelet count in ICU-admitted patients with multiple trauma.
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Introduction
Polytrauma or multiple trauma involves traumatic inju-
ries to multiple anatomical areas of the body at the same 
time. Traumatic brain injury (TBI) is typically present in 
polytrauma, which can result in disability or other life-
threatening complications [1]. Primary brain injury or 
uncontrolled hemorrhage is the main reason for early 
death in polytraumatized patients. However, second-
ary brain damage or failure in the host’s defense system 
causes late traumatic death [2]. As a result of traumatic 
stress, in addition to local changes in the area of injury, 
systemic changes also occur with acute or prolonged 
responses [2]. Stimulation of the immune system fol-
lowing traumatic injury triggers the release of hor-
monal mediators, proinflammatory cytokines, and acute 
phase reactants, which leads to a systemic inflammatory 
response. This response exacerbates the primary organ 
damage and increases the risk of infection, sepsis, and 
failure of remote organs [2, 3]. Multiple organ failure 
(MOF) and acute lung failure/acute respiratory distress 
syndrome (ALI/ARDS) are recognized as the main causes 
of late traumatic death [4]. Despite these serious compli-
cations which increase the risk of morbidity and mortal-
ity in patients with multiple trauma, management of the 
disease is associated with many complexities and there is 
an urgent need for new therapeutic modalities.

Curcumin is a lipophilic polyphenol derived from 
turmeric [5]. It has been proven that this natural com-
pound possesses various salutary effects including 
anti-inflammatory, antioxidant, anti-tumor, and neu-
roprotective properties [6–15]. Owing to these phar-
macological effects, curcumin has been the subject of 
increasing attention from researchers as a therapeutic 
agent to improve the clinical status of individuals with 
different diseases [15–17]. Some studies conducted on 
critically ill patients have shown that curcumin supple-
mentation exerts favorable changes in patients’ clinical 
and paraclinical indices [18–21].

An important point to consider for clinical utiliza-
tion of curcumin is the relatively low stability, low aque-
ous solubility, and rapid metabolism and elimination of 

this phytochemical that lower its oral bioavailability, 
and arguably limit the putative therapeutic effects [9, 
22, 23]. To enhance curcumin’s bioavailability, various 
pharmaceutical methods like using adjuvants, solid dis-
persion, copolymeric micelles, complexes of curcumin 
with cyclodextrins, polymeric or lipid-based nanopar-
ticles, and microemulsions have been evaluated [9, 22, 
24]. In this regard, the phytosomal delivery system has 
been recommended as an efficient strategy to boost the 
bioavailability and pharmacological actions of curcumin 
[25]. Phytosomes have amphiphilic properties, which 
contribute to the dispersion of their cargo in hydrophilic 
and lipophilic environments due to the existence of phos-
pholipids. Phytosomal curcumin is a solid dispersion 
preparation composed of curcumin and phospholipids 
such as phosphatidylcholine and phosphatidylserine [25]. 
Phosphatidylserine not only has efficient absorption in 
the body but also can cross the blood-brain barrier (BBB) 
[26].

The application of phytosomal curcumin in animal 
studies has been shown to increase systemic absorption 
and plasma concentration of curcumin [27, 28]. Many 
clinical studies have shown that phytosomal curcumin 
can be effective and safe in treating a wide range of dis-
eases [25].

Based on the evidence presented earlier, patients with 
multiple trauma seem to benefit from phytosomal cur-
cumin’s positive effects. Hence, the current randomized 
controlled trial aimed to investigate the effectiveness of 
phytosomal curcumin supplementation in ICU-admitted 
patients with multiple trauma.

Methods
Study design and participants
This parallel randomized, double-blind, placebo-con-
trolled clinical trial was conducted between Novem-
ber 2021 to September 2022 in Al-Zahra Hospital, an 
academic hospital, affiliated with Isfahan University of 
Medical Sciences, Isfahan Iran. This trial was approved 
by the ethics committee of Isfahan University of Medi-
cal Sciences (code: IR.MUI.MED.REC.1399.758). This 

Trial registration  IRCT20090306001747N1, Available on: https://www.irct.ir/trial/52692. The first registration date was 
12/01/2021.
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study was also registered in the Iranian Registry of 
Clinical Trials dependent on WHO (registration ID: 
IRCT20090306001747N1). The first registration date 
was 12/01/2021 and the last registration update was 
17/01/2023. This trial was conducted by the principles 
of the Declaration of Helsinki. All patients or their legal 
guardians were asked to fill out the written informed 
consent before the study.

Critically ill patients with multiple trauma, who were 
admitted to the trauma ICU of Al-Zahra hospital, were 
included in this study. Inclusion and exclusion criteria are 
presented in Table 1.

Trial randomization and blinding
Patients who were eligible to take part in this study were 
randomized in a ratio of 1:1 to the intervention or the 
control group. Stratified randomization was used based 
on age, applying of a permuted block size of 4. An inde-
pendent statistician using a random number table per-
formed the assignment sequences and then kept them 
in envelopes, which were opaque, sealed, and numbered 
until the end of the evaluation of the eligibility criteria. 
Until the completion of data analyses, researchers and all 
patients were not aware of treatment assignments. In this 
double-blind study, before the studies began, the com-
pany (Indena SpA, Milan, Italy) put curcumin and pla-
cebo capsules in the same packages and labeled them as 
A and B. Curcumin was provided by Indena SpA, Milan, 
Italy. Curcumin and placebo capsules were prepared by 
the School of Pharmacy at the Isfahan University of Med-
ical Sciences (Isfahan, Iran). The appearance of the cap-
sules was identical, and their color, size, shape, and odor 
were similar. Researchers, nurses, physicians, patients, 
laboratory staff, outcome assessors, and data analyzers 
were unaware of the treatment assignment until the com-
pletion of data analyses.

Each curcumin capsule contained 250  mg of phyto-
somal curcumin (250  mg containing 20% ​​curcuminoids 
and 20% phosphatidylserine) and each placebo capsule 
contained 250 mg maltodextrin. The intervention group 
received 2 daily capsules of curcumin containing a total 

of 500 mg of phytosomal curcumin and the control group 
received 2 daily placebo capsules of a total of 500 mg of 
maltodextrin per day.

Intervention
Trauma patients who had the inclusion criteria, after 
24–48 h of admission to the ICU with hemodynamically 
stable status were included in this study. Patients received 
supplemental nutrition through enteral tube feeding 
with the goal of 25 kcal/kg/day energy and 1.3 g/kg/day 
protein with the same formula for all patients (hospi-
tal gavage). Bolus feeding method (7 times a day, every 
3 h from 6:00 to 24:00) was used for nutritional support. 
Patients in the intervention group received 2 capsules, 
each capsule containing 250  mg phytosomal curcumin 
(250 mg containing 20% curcuminoid and 20% phospha-
tidylserine), at 9:00 and 21:00 along with enteral nutrition 
(a total of 500  mg daily). Patients in the control group 
received 2 identical capsules (placebo capsules), each 
containing 250 mg maltodextrin (a total of 500 mg daily) 
at the same time. The intervention duration was 7 days 
in both groups. Capsules were provided by Indena SpA, 
Milan, Italy. All patients in both groups received their 
standard treatment and common medications under the 
prescription of their physicians without any changes and 
our intervention was considered as an adjunct therapy. 
Patients were visited by a physician every day as a rou-
tine of their care and unfavorable effects were assessed 
and reported by the physician. The physician was asked 
to exclude patients if undesirable side effects, which seem 
to be related to the intervention, were observed.

Outcomes
A five-milliliter blood sample was collected before and 
after the study. After centrifugation of the samples for 
10  min at room temperature, the serum was stored at 
-80 °C. Using enzymatic methods on auto-analyzer, com-
plete blood count (CBC), potassium (K), calcium (Ca), 
sodium (Na), magnesium (Mg), alkaline phosphatase 
(ALP), alanine aminotransferase (ALT), aspartate amino-
transferase (AST), blood glucose (BG), albumin (ALB), 

Table 1  Inclusion and exclusion criteria
Inclusion Criteria Exclusion criteria
18 < Age < 70 Years
Gastrointestinal tract with normal function and intestinal nutrition 
criteria
Diagnosis of moderate or severe trauma based on GCS index 
(4–15)
Trauma diagnosis based on Injury Severity Score (ISS) between 
minor to severe

Impossibility of intestinal feeding in the first 24–48 h of admission
The unwillingness of the patient or his legal guardian to participate in the project
Patients who are hospitalized in the intensive care unit for less than 24 h
Pregnancy and lactation
Severe septic shock or sepsis
Any history of heart disease
Intestinal inaccessibility
Prognoses of death or moves from ICU to other hospital wards before 7 days
Incomplete resuscitation and hemodynamic instability
Patients who receive nutritional support through complete intravenous feeding
Taking anticoagulants such as heparin, warfarin, aspirin, etc.
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blood urea nitrogen (BUN), serum creatinine (Cr), inter-
national normalized ratio (INR), bilirubin total (BIL-T), 
bilirubin direct (BIL-D), lactate dehydrogenase (LDH), 
and creatine phosphokinase (CPK) were assessed.

All measurements were conducted in the laboratory of 
Al-Zahra Hospital as a routine assessment using standard 
kits. The severity of the disease was assessed by Acute 
Physiology and Chronic Health Evaluation II (APACHE 
II), Glasgow Coma Scale/Score (GCS), the sequential 
organ failure assessment (SOFA) score, and nutritional 
status was evaluated by Nutrition Risk in the Critically Ill 
(NUTRIC) Score. All outcomes were assessed at baseline 
and the 7th day after the intervention.

Statistical analysis
The SPSS software version 16 (SPSS Inc., Chicago, IL, 
USA) was applied to analyze data. The normality of the 
data was assessed by the Q-Q plot and Kolmogorov-
Smirnov test. Independent samples t-test (for continu-
ous variables), and chi-square or Fisher’s exact test (for 
categorical variables) were applied to assess the baseline 
values. Paired samples t-test was used to assess the inter-
group comparisons of pre-intervention and postinterven-
tion. Intragroup comparisons with considered baseline 
adjustment were carried out using analysis of covari-
ance (ANCOVA). Data were reported as frequency (per-
centage) or mean ± standard deviation (SD). A P-value 
of less than 0.05 was considered to indicate statistical 
significance.

Results
Among the 161 patients, a total of 53 eligible patients 
with multiple trauma were randomly assigned to receive 
phytosomal curcumin (n: 27) or the matching placebo 
(n: 26). The CONSORT flowchart is illustrated in Fig. 1. 
Because the study was conducted in hospitalized patients, 
no dropout was observed in the study and all partici-
pants completed the study. The majority of patients were 
male (n: 43) and had no established diabetes mellitus 
(n:47), hypertension (n: 44), and ischemic heart disease 
(n: 48). Demographic characteristics of the participants 
are shown in Table 2. There was no significant difference 
between the two groups in the demographic data.

Table  3 shows the adjusted mean changes from base-
line in patients’ disease severity according to several 
ICU scoring systems. As shown, the baseline scores of 
APACHE II, NUTRIC, SOFA, and GCS did not differ sig-
nificantly between the two groups (P-value > 0.05). After 
the intervention period, the mean APACHE II, NUTRIC, 
and SOFA scores were significantly decreased, while the 
mean GCS scores were significantly increased in the 
curcumin group (P-value < 0.05). On the other hand, the 
mean APACHE II and SOFA scores were significantly 
decreased, and the mean GCS scores were significantly 

increased in the placebo group (P-values > 0.05). After 
adjustment for baseline values, using the ANCOVA 
test, the mean change from baseline in the GCS score 
was significantly higher in the curcumin group than in 
the placebo group (2.47 ± 1.85 vs. 1.32 ± 1.85; P-value: 
0.028). Furthermore, the reduction of APACHE II score 
in the curcumin group was marginally more than the pla-
cebo group (-5.24 ± 1.45 vs. -4.45 ± 1.45; P-value: 0.055). 
Table 4 shows the adjusted mean changes from baseline 
in biochemical parameters and arterial blood gas. Except 
for albumin concentrations which were significantly 
higher in the placebo group compared to the curcumin 
group (P-value:0.007), no significant difference was 
observed between the two groups in the baseline values 
of other biochemical parameters and arterial blood gas 
(P-value > 0.05). After the intervention period, a signifi-
cant reduction in serum levels of blood glucose, AST, bil-
irubin, total (BIL-T), bilirubin, direct (BIL-D), LDH, CKP, 
and CRP and a significant increase in K, ALB, arterial pH, 
arterial pressure of CO2 and HCO3 were observed in the 
curcumin group (P-value < 0.05). In the placebo group, 
based on the pair T-test, there was a significant reduction 
from baseline in blood glucose, CKP, CRP, and arterial 
pressure of CO2 while a significant increase in ALP, BIL-
T, BIL-D, LDH, pH, and arterial pressure of HCO3 was 
observed (P-value < 0.05). The adjusted mean changes of 
K, BIL-T, and CRP significantly differed between the two 
groups (P-value < 0.05). A significant reduction in serum 
BIL-T and CRP levels and a significant increase in serum 
K levels were observed in the curcumin group compared 
to the placebo group. Table  5 shows the adjusted mean 
changes from baseline in hematological parameters in 
both groups. As shown, subjects in the placebo group 
had higher red blood cell (RBC) count and hematocrit 
(Hct) levels at baseline compared to the curcumin group 
(P-value < 0.05). A significant reduction in white blood 
cell (WBC), red blood cell (RBC), hematocrit (HCT), and 
hemoglobin (Hb) values in the placebo group, and a sig-
nificant reduction in neutrophils count in the curcumin 
group were observed at the end of the intervention 
period (P-value < 0.05). After the adjustment of baseline 
values, supplementation with phytosomal curcumin sig-
nificantly increased platelet (PLT) (P-value: 0.024) count 
as compared with placebo. In addition, in the placebo 
group, the reduction in WBC count was higher than in 
the curcumin group (P-value: 0.048).

The 28-day mortality rate was 7.7% (N: 2 patients) and 
3.7% (N: 1 patient) in the placebo and curcumin groups, 
respectively. The adjusted odds of survival with cur-
cumin supplementation were 1.37 (0.35–53.74; P-value: 
0.86) as compared with placebo. The mean hospital stay 
duration was 10.23 ± 3.83 days in the placebo group and 
10.11 ± 4.17 days in the curcumin group (P-value: 0.914).
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Table 2  Demographic characteristics of participants in the curcumin and placebo groups
Variables Total Curcumin group

(N:27)
Placebo group
(N:26)

P-value*

Age, years 41.83 ± 16.41 43.92 ± 16.01 39.62 ± 16.86 0.34
Female, n (%) 10 3 (11.1%) 7 (26.9%) 0.17
Diabetes mellitus, n (%) 6 4 (14.8%) 2 (7.7%) 0.67
Hypertension, n (%) 9 4 (14.8%) 5 (19.2%) 0.73
Ischemic heart disease, n (%) 5 2 (7.4%) 3 (11.5%) 0.67
Cancer, n (%) 1 0 1 (3.8%) 0.49
Data are shown as means ± standard deviation or frequencies (percentage)

P-values were obtained from Fisher’s exact test or independent sample T-test*

Fig. 1  Patient’s flow diagram
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Discussion
This study was the first randomized controlled trial 
examining a phytosomal formulation of curcumin in 
ICU-admitted patients with multiple trauma. Supple-
mentation with 500  mg phytosomal curcumin for 
seven days significantly improved several biochemical 
and hematological parameters in the patients. In some 
parameters, both groups experienced improvements, 
which can be explained by the fact that both groups were 
affected by the beneficial effects of medical therapy and 
enteral nutrition. However, a statistically significant dif-
ference was observed in the GCS scores, potassium, BIL-
T, CRP, WBC, and PLT levels between the intervention 
and control groups. We also observed that the interven-
tion group had a marginally meaningful improvement in 
APACHE II compared with the placebo group at the end 
of the study. Considering that multiple trauma is associ-
ated with increased inflammatory factors, our finding 
has important implications for patients admitted to the 
ICU who have increased inflammatory markers. Based 
on the current findings, curcumin reduced APACHE 
II, NUTRIC, and SOFA, and increased GCS levels. This 
result is almost in line with the results of a previous ran-
domized controlled trial in which 500 mg curcuminoids 
in combination with 5 mg piperine was administered for 
seven days to ICU-admitted patients with TBI. Several 
factors including NUTRIC and APACHE-II scores were 
reduced, while SOFA scores did not change significantly. 
In this study, proinflammatory cytokines such as TNF-α, 
MCP-1, CRP, and IL-6 were also reduced [29]. Karimi et 
al. discovered that administration of 160  mg nanocur-
cumin for 10 days reduced SOFA but not APACHE-II 
score [18]. Previous studies used different preparations of 
curcumin, which may explain why APACHE II and SOFA 
scores did not decrease simultaneously.

In this study, a solid dispersion preparation of cur-
cumin in phosphatidylserine was used. Phosphatidylser-
ine is highly absorbed in the gastrointestinal system and 
can cross the blood-brain barrier [30]. Therefore, this 
preparation of curcumin may exert its beneficial effects 
by enhancing neurological functions and the antioxi-
dant status of the brain, such as increasing malondialde-
hyde levels [31]. The reduction in APACHE II and SOFA 
scores found in the present study could be interpreted as 
an indication of improved organ function through the 
reduction of organ dysfunction [32]. Another investiga-
tion demonstrated that the administration of curcumin 
alleviated the cognitive impairment of rats who had 
sustained a TBI [33]. The precise mechanisms behind 
the potential impact of curcumin supplementation on 
APACHE II, NUTRIC, SOFA, and GCS scores remain 
unclear due to limited research in this area. The under-
lying mechanisms may involve antioxidant and anti-
inflammatory actions [34–39]. In this regard, Sabir et al. 
demonstrated that IL-10, which is an anti-inflammatory 
cytokine, correlates with GCS [40]. On the other hand, 
phytosomal curcumin has been shown to increase the 
production of interleukin-10 [41]. Furthermore, curcum-
inoids may positively influence APACHE II components 
[42].

Several studies have supported the positive effects of 
phytosomal curcumin on blood glucose. In a double-
blind placebo-controlled clinical trial, 800  mg of phy-
tosomal curcumin reduced fasting plasma glucose in 
overweight subjects [43]. The beneficial effects of phy-
tosomal curcumin in diabetics have also been discussed 
in a review [25]. It has been demonstrated that curcumin 
can affect several pathways that are involved in insulin 
resistance and diabetes [25]. There is evidence suggesting 
that curcumin can protect against the decline of β-cell 
functions [44]. The antioxidant properties of curcumin 

Table 3  Changes from baseline in the severity of disease in the curcumin and placebo groups
Variables Group Before intervention After intervention P-value** Mean changes#

APACHE II Curcumin (n:27) 7.11 ± 5.6 2.71 ± 1.43 0.001 -5.24 ± 1.45
Placebo (n:26) 9.31 ± 7.63 4.00 ± 2.62 0.001 -4.45 ± 1.45
P-value 0.237* 0.029* - 0.055

NUTRIC Curcumin (n:27) 2.29 ± 1.38 1.70 ± 0.61 0.018 -0.65 ± 1.178
Placebo (n:26) 2.5 ± 1.86 2.00 ± 1.83 0.157 -0.44 ± 1.178
P-value 0.65* 0.43* - 0.52

SOFA Curcumin (n:27) 3.44 ± 2.04 2.22 ± 1.45 0.003 -1.179 ± 1.305
Placebo (n:26) 3.31 ± 2.62 2.26 ± 1.64 0.015 -1.083 ± 1.305
P-value 0.83* 0.91* - 0.78

GCS Curcumin (n:27) 10.33 ± 4.12 12.88 ± 2.83 0.001 2.47 ± 1.85
Placebo (n:26) 10.77 ± 4.86 12.00 ± 3.74 0.002 1.32 ± 1.85
P-value 0.72* 0.34* - 0.028

Abbreviations: APACHE II; Acute Physiology and Chronic Health Evaluation II, NUTRIC; Nutrition Risk in Critically ill, SOFA; Sequential Organ Failure Assessment, GCS; 
Glasgow Coma Scale

Data are shown as means ± standard deviation

*P-values were obtained from independent sample T-test, **paired-sample T-test, and #analysis of covariance (ANCOVA) with the adjustment for baseline values



Page 7 of 11Mirjalili et al. BMC Complementary Medicine and Therapies          (2024) 24:335 

Variables Group Before intervention After intervention P-value** Mean changes#

BUN Curcumin (n:27) 17.00 ± 10.63 16.37 ± 10.94 0.541 -0.472 ± 7.75
Placebo (n:26) 14.92 ± 5.70 16.88 ± 10.10 0.312 1.79 ± 7.75
P-value 0.38* 0.86* - 0.29

Cr Curcumin (n:27) 0.92 ± 0.51 0.92 ± 0.98 0.99 -0.026 ± 0.43
Placebo (n:26) 1.01 ± 0.29 0.99 ± 0.51 0.791 -0.50 ± 0.43
P-value 0.44* 0.76* - 0.52

BG Curcumin (n:27) 147.9 ± 55.3 122.6 ± 33.9 0.003 -28.92 ± 34.27
Placebo (n:26) 160.0 ± 55.7 134.2 ± 44.7 0.007 -22.03 ± 34.27
P-value 0.43* 0.31* - 0.49

Na Curcumin (n:27) 138.1 ± 2.6 138.5 ± 3.5 0.67 0.087 ± 4.05
Placebo (n:26) 138.8 ± 2.77 138.8 ± 4.6 0.99 0.22 ± 4.05
P-value 0.41* 0.77* - 0.91

K Curcumin (n:27) 3.95 ± 0.42 4.27 ± 0.31 0.007 0.33 ± 0.39
Placebo (n:26) 3.92 ± 0.37 3.90 ± 0.45 0.81 -0.04 ± 0.39
P-value 0.99* 0.65* - 0.01

AST Curcumin (n:27) 103.07 ± 189.0 70.50 ± 83.23 0.002 -30.17 ± 228
Placebo (n:26) 93.03 ± 110.87 133.50 ± 320.87 0.15 37.14 ± 228
P-value 0.81* 0.34* - 0.29

ALT Curcumin (n:27) 59.14 ± 54.54 59.76 ± 55.82 0.24 -8.82 ± 199.6
Placebo (n:26) 94.42 ± 122.20 125.88 ± 277.57 0.29 41.41 ± 199.6
P-value 0.18* 0.24* - 0.37

ALP Curcumin (n:27) 158.37 ± 51.06 140.07 ± 201.71 0.93 73.71 ± 175.40
Placebo (n:26) 192.00 ± 95.26 223.66 ± 140.78 0.016 38.87 ± 175.40
P-value 0.11* 0.74* - 0.49

BIL-T Curcumin (n:27) 1.18 ± 0.56 1.12 ± 0.59 0.001 -0.052 ± 0.29
Placebo (n:26) 1.04 ± 0.37 1.17 ± 0.48 0.001 0.129 ± 0.29
P-value 0.34* 0.73* - 0.036

BIL-D Curcumin (n:27) 0.36 ± 0.23 0.34 ± 0.20 0.001 -0.020 ± 0.11
Placebo (n:26) 0.34 ± 0.19 0.35 ± 0.17 0.002 0.002 ± 0.11
P-value 0.75* 0.86* - 0.49

LDH Curcumin (n:27) 1107.9 ± 1049.7 911.37 ± 504.4 0.001 -276.06 ± 1148
Placebo (n:26) 998.00 ± 469.62 1040.3 ± 1714.9 0.011 20.15 ± 1148
P-value 0.63* 0.71* - 0.54

CKP Curcumin (n:27) 4499 ± 14,246 1233 ± 3048 0.001 -2546 ± 876
Placebo (n:26) 2650 ± 2845 1085 ± 1084 0.44 -2313 ± 876
P-value 0.53* 0.82* - 0.35

ALB Curcumin (n:27) 3.25 ± 0.55 3.30 ± 0.96 0.05 -0.084 ± 0.605
Placebo (n:26) 3.68 ± 0.54 3.33 ± 0.49 0.21 -0.213 ± 0.605
P-value 0.007* 0.87* - 0.46

pH Curcumin 7.31 ± 0.06 7.38 ± 0.05 0.001 0.080 ± 0.076
Placebo 7.30 ± 0.10 7.38 ± 0.09 0.002 0.079 ± 0.076
P-value 0.93* 0.66* - 0.97

CO2 Curcumin 40.22 ± 6.19 42.40 ± 7.84 0.001 0.914 ± 7.65
Placebo 43.4 ± 13.28 38.92 ± 7.61 0.001 -3.103 ± 7.65
P-value 0.27* 0.11* - 0.063

HCO3 Curcumin 22.14 ± 4.79 25.25 ± 6.45 0.001 2.99 ± 6.36
Placebo 22.57 ± 5.18 25.03 ± 6.94 0.001 2.58 ± 6.36
P-value 0.75* 0.90* - 0.812

Table 4  Changes from baseline in biochemical parameters and arterial blood gas in the curcumin and placebo groups
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increase islet viability and delay the production of ROS 
in the islets [45]. In addition, curcumin depolarizes the 
membrane potential and activates anion channels, which 
leads to insulin release [46]. Curcumin increases tran-
scription of the TCF7L2 gene [47], which is linked to type 
2 diabetes [48].

The current investigation demonstrated a significant 
increase in potassium levels following the administration 

of curcumin. Curcumin inhibits the activation of NLRP3 
inflammasomes and restores potassium levels in cells. 
Furthermore, curcumin’s inhibitory effect on NLRC4 and 
AIM2 inflammasomes may be attributed to its suppres-
sion of K + efflux [49].

In the intervention group, biochemical parameters 
such as AST, BIL-T, BIL-D, LDH, CKP, and CRP were 
improved by the end of the follow-up. Additionally, 

Table 5  Changes from baseline in hematological parameters in the curcumin and placebo groups
Variables Group Before intervention After intervention P-value** Mean changes#

WBC Curcumin 10.73 ± 3.59 10.73 ± 3.67 0.99 -0.288 ± 3.33
Placebo 11.57 ± 3.71 9.11 ± 3.32 0.014 -2.21 ± 3.33
P-value 0.43 0.11 - 0.048

NUT Curcumin 84.00 ± 8.01 78.82 ± 5.98 0.007 -1.02 ± 7.13
Placebo 75.31 ± 19.97 78.46 ± 7.94 0.428 -0.52 ± 7.13
P-value 0.057 0.85 - 0.81

EOS Curcumin 9.33 ± 5.39 12.26 ± 4.65 0.034 -0.580 ± 5.82
Placebo 16.23 ± 16.00 13.41 ± 6.43 0.401 0.275 ± 5.82
P-value 0.055 0.48 - 0.62

RBC Curcumin 3.46 ± 0.63 3.50 ± 0.53 0.847 -0.289 ± 0.617
Placebo 4.07 ± 0.65 3.50 ± 0.61 0.006 -0.291 ± 0.617
P-value 0.002 0.99 - 0.99

Hb Curcumin 10.54 ± 1.78 10.43 ± 1.29 0.797 -0.957 ± 1.48
Placebo 11.42 ± 2.05 10.04 ± 1.47 0.019 -0.629 ± 1.48
P-value 0.12 0.33 - 0.43

Hct Curcumin 31.69 ± 5.44 31.61 ± 4.21 0.940 -1.530 ± 4.72
Placebo 34.81 ± 5.25 30.84 ± 4.96 0.013 -2.673 ± 4.72
P-value 0.048 0.57 - 0.42

PLT Curcumin 248.0 ± 181.7 333.8 ± 214.52 0.091 98.34 ± 155.4
Placebo 208.9 ± 64.67 213.92 ± 92.97 0.782 -6.07 ± 155.4
P-value 0.31 0.013 - 0.024

PT Curcumin 12.85 ± 1.37 13.04 ± 1.87 0.606 0.169 ± 2.86
Placebo 12.88 ± 2.02 13.42 ± 3.57 0.534 0.555 ± 2.86
P-value 0.94 0.62 - 0.626

PTT Curcumin 27.81 ± 2.80 29.07 ± 3.08 0.084 0.923 ± 7.70
Placebo 28.57 ± 3.77 31.53 ± 10.36 0.183 3.311 ± 7.07
P-value 0.41 0.24 - 0.265

INR Curcumin 1.13 ± 0.12 1.09 ± 0.11 0.096 -0.039 ± 0.280
Placebo 1.13 ± 0.19 1.16 ± 0.39 0.754 0.029 ± 0.280
P-value 0.91 0.38 - 0.389

Abbreviations: WBC; white blood cell count, RBC; red blood cell, PLT; Platelet, Hb, hemoglobin; Hct, Hematocrit, EOS; eosinophils, PT; prothrombin time, PTT; partial 
thromboplastin time, INR; international normalized ratio

Data are shown as means ± standard deviation

*P-values were obtained from independent sample T-test, **paired-sample T-test, and #analysis of covariance (ANCOVA) with the adjustment for baseline values

Variables Group Before intervention After intervention P-value** Mean changes#

CRP Curcumin 127.93 ± 81.97 71.68 ± 52.08 0.001 -56.40 ± 46.55
Placebo 135.62 ± 96.89 99.87 ± 65.59 0.06 -28.78 ± 46.55
P-value 0.75* 0.09* - 0.044

Abbreviations: CBC; complete blood count, K; potassium, Ca; calcium, Na; sodium, Mg; magnesium, ALP; alkaline phosphatase, ALT; alanine aminotransferase, AST; 
aspartate aminotransferase, BG, blood glucose, ALB; albumin, BUN; blood urea nitrogen, Cr; serum creatinine, BIL-T; bilirubin total, BIL-D; bilirubin direct, LDH; lactate 
dehydrogenase, CPK; creatine phosphokinase, CRP, C-reactive protein

Data are shown as means ± standard deviation

P-values were obtained from independent sample T-test*, paired-sample T-test**, and analysis of covariance (ANCOVA) with the adjustment for baseline values

Table 4  (continued) 
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phytosomal curcumin supplementation decreased ALP 
levels. Despite its non-statistically significant decrease, 
this decrease might be valuable from a clinical perspec-
tive (The mean ALP level decreased in the intervention 
group from 158 to 140, while it increased in the control 
group from 192 to 223). Compliant with our findings, a 
previous study demonstrated that daily consumption of 
curcumin (1000  mg) was associated with a significant 
reduction in BIL-T and BIL-D levels in individuals with 
β-thalassemia [30]. Furthermore, 8 weeks of daily intake 
of phytosomal curcumin (250  mg) was shown to lower 
AST levels in patients with non-alcoholic fatty liver dis-
ease [50]. The hepatoprotective effect of phytosomal 
curcumin might be mediated by enhancing Bcl-2, SOD, 
GSH, and GPx levels while reducing lipid peroxidation 
and H2O2 levels, which reduce cytochrome c and cas-
pase-3 [51]. The effect of curcumin on myocardial protec-
tion in rats has been demonstrated by reducing the levels 
of LDH, CPK, AST, ALT, and ALP. Antioxidant proper-
ties of curcumin may also contribute to its cardioprotec-
tive effects; some of these properties include the ability 
to neutralize free radicals, inhibit oxidative enzymes like 
cytochrome P450, and disarm the oxidative properties of 
metal ions like iron [52].

The effectiveness of curcuminoids as CRP-lowering 
agents is supported by a meta-analysis [53]. There is 
evidence suggesting curcuminoids significantly inhibit 
the NF-kB signaling pathway and reduce the synthesis 
of inflammatory cytokines including IL-6, TNF-α, and 
IL-1β. CRP expression in human hepatocytes is regulated 
by these cytokines [54].

In line with prior research [55, 56], the current study 
also revealed that while phytosomal curcumin supple-
mentation had a favorable impact on some clinical and 
laboratory parameters, its effect on reducing mortality 
did not reach statistical significance. Nevertheless, it is 
important to note that the mortality rate in the interven-
tion group was approximately half of that in the control 
group (3.7% vs. 7.7%), suggesting that phytosomal cur-
cumin was clinically effective. The lack of statistical sig-
nificance is likely attributed to the limited sample size. 
Therefore, further trials with a larger sample size are 
needed to assess the efficacy of this supplementation on 
mortality as a primary endpoint.

It is noteworthy that this study was the first double-
blind randomized placebo-controlled trial to examine the 
effects of phytosomal curcumin in patients with trauma 
admitted to the ICU. However, some limitations need to 
be considered such as the relatively short duration of fol-
low-up and small sample size. This study’s short follow-
up was mostly due to imminent death, transfer of patients 
to the ward, or total parenteral nutrition use. It was also 
not possible to evaluate the effectiveness of phytosomal 
curcumin as monotherapy because of ethical issues.

Conclusion
In conclusion, phytosomal curcumin supplementation 
containing phosphatidylserine might benefit ICU-admit-
ted patients suffering from multiple trauma. However, 
due to the limited research in this field, further studies 
are still needed. It is recommended that future studies be 
conducted with large sample sizes and longer follow-up 
durations to confirm the present results.
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