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Abréviations  
 
aPTT : activated partial thromboplastin time 
AUC : area under curve 
BMI : body mass index  
CS : clot stiffness  
CSL : clot stability to lysis  
CT : clot time  
DIC : disseminated intravascular coagulation  
EDTA : ethylene diamine tetra acetic acid 
FCS : fibrinogen contribution to clot stiffness  
FFP : fresh frozen plasma 
hPa : hectopascal 
IQs :  interquartile ranges 
PCS : platelet contribution to clot stiffness  
POC : point of care 
PPH : post partum hemorrage  
PPV : predictive positive value 
PT : prothrombin time 
QQSA : Quantra® Qstat system analyzer 
RBC : red blood cells 
ROC curve : receiver operating characteristic curve 
SDs : standard deviations  
SEER : sonic estimation of elasticity via resonance  
SFAR : French society of anesthesia and intensive care medicine 
TEG : thromboelastography 
TEM : thromboelastometry 
VET : viscoelastic testing 
WA : weeks of amenorrhea  
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Improving Management of Post-partum Hemorrhage With 
Quantra® System (QUANTRALAB study) 
 

Summary  

BACKGROUND: Post-partum hemorrhage (PPH) is one of the leading causes of maternal morbi-
mortality worldwide. Fibrinogen has a major role in coagulation and its decrease during the early 
phase of PPH is associated with an increased risk of severe PPH. The Quantra® Qstat System Analyzer 
(QQSA) is a new, delocalized, cartridge-based hemostasis measuring device based on Sonic 
Estimation of Elasticity via Resonance, allowing an early identification of coagulopathies. The aim of 
this observational study was to assess the time in obtaining a fibrinogen level with QQSA. 

METHODS: From April to November 2022, a prospective observational study was performed in the 
Montpellier university Hospital. Adult women ≥24 weeks pregnant suffering from an ongoing PPH 
(defined by a blood loss ≥ 500 mL within 24 hours) after vaginal delivery or cesarean section and 
requiring an emergency assessment of coagulation were included. According to local 
recommendations, venous blood sampling was simultaneously collected for standard laboratory 
testing and for QQSA.  

RESULTS: Over the study period, 126 PPH occurred among 2101 deliveries. Sixty women benefited 
from both assays. French guidelines and local recommendations were followed during procedures. 
Assessment of the fibrinogen level was faster using QQSA than standard coagulation test through 
hospital laboratory. QQSA reduced the delay of fibrinogen level acknowledgement by 29 [22;40] 
minutes. Coagulation parameters tested with QQSA, compared to a standard laboratory test, had a 
good performance. Respective correlation ratio for Fibrinogen contribution to Clot Stiffness, Platelet 
Contribution to Clot Stiffness, Clot Stiffness and Clotting Time were 0.80, 0.67, 0.27 and 0.04, 
respectively. The ROC curve for the detection of fibrinogen < 3g/L allowed for an identification of 
Fibrinogen contribution to Clot Stiffness threshold at 2.7hPa with a sensitivity of 1 and a specificity 
of 0.84 and an area under the curve = 0.938.  

CONCLUSION: During PPH, when biological assays are needed, QQSA provides quick results of 
coagulation test as fibrinogen level. The performance of coagulation parameters acquired by Sonic 
Estimation of Elasticity via Resonance was excellent for Fibrinogen and Platelet contribution to Clot 
Stiffness, but less for Clot Stiffness and Clotting Time. QQSA use resulted in a significant decrease in 
the delay to obtain a hemostasis evaluation during PPH. 

KEYWORDS: Post-partum hemorrhage, Coagulopathy, Fibrinogen, Quantra, Sonoelastography. 
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Introduction 

The evolution of obstetric and medical care has resulted in a reduction in the rate of maternal death 
by postpartum hemorrhage (PPH) over the past 15 years, but this rate can still be improved. The 
latest report of morbidity and mortality in France identified 262 maternal deaths from 2013 to 2015, 
including 22 deaths due to PPH (1). PPH is still one of the leading causes of maternal mortality 
reported worldwide (2). 

Fibrinogen has a major role in coagulation and a decrease in fibrinogenemia over the early phase of 
PPH is associated with an increased risk of severe PPH, independently of other factors (3). This risk 
increases by 1.9 times for a fibrinogen level between 2 and 3 g/L and by 12 for a fibrinogen level 
below 2 g/L (4). The French Society of Anesthesia and Intensive Care Medicine (SFAR) recommends 
maintaining a fibrinogen level above 2g/L during the acute phase of postpartum bleeding (5).  

Quick coagulation tests, including fibrinogen, platelet count, prothrombin time (PT) and activated 
partial thromboplastin time (aPTT) are necessary to evaluate hemostasis during PPH. Unfortunately, 
due to the delay in receiving results, laboratory tests do not provide an instantaneous assessment 
of the maternal coagulation status (6). Depending on the structure or transport mode, the time to 
obtain a fibrinogen level is  variable over each hospital (7). The use of delocalized hemostasis 
measuring devices has increased in the management of bleeding disorders. Early identification of 
maternal coagulopathy should help guiding the transfusion of blood products and avoid severe 
maternal outcomes (8). Thromboelastography (TEG) and thromboelastometry (TEM) point of care 
(POC) can detect hemostatic abnormalities within 20 minutes (9). Quantra QStat Cartridge Analyzer® 
(QQSA) (HemoSonics, LLC, Charlottesville, VA, USA) is based on a sonic estimation of elasticity via 
resonance (SEER), allowing for the evaluation of coagulation parameters, such as Clot Time (CT), Clot 
Stiffness (CS), Platelet contribution to Clot Stiffness (PCS), Fibrinogen contribution to Clot Stiffness 
(FCS) and the Clot Stability to Lysis (CSL) (10).  

A high correlation has been shown between standard laboratory test and Quantra QStat Cartridge 
Analyzer® (QQSA) test concerning the fibrinogen profile in a cohort of healthy, third trimester 
pregnant women (11). QQSA results were acquired faster than rotational TEM if the processing of 
reagents was considered (11). In our hospital, despite the protocolization of blood testing during 
PPH, the reception of laboratory results remains sometimes too long to improve patient blood 
management. The primary outcome of this study was the delay in obtaining fibrinogen level by using 
QQSA (assessed by FCS) and standard laboratory test. Secondary outcomes were the time to obtain 
other coagulation parameters, correlation between laboratory tests (Clauss fibrinogen, platelet 
count, PT and aPTT,) and Quantra parameters (FCS, PCS, CT and CS) and determination of FCS 
threshold matching a standard fibrinogen level ≤3 g/L.  

 

Methods 

After approval of the IRB of the Montpellier University Hospital (IRB n° 2021-12-202100982), adult 
women ≥ 24 weeks of amenorrhea (WA), suffering from postpartum hemorrhage (defined as a blood 
loss ≥ 500 mL occurring in the 24 hours after childbirth), were recruited in our tertiary care center 
(Arnaud De Villeneuve University Hospital, Montpellier, France). Oral information was provided 
before inclusion, during the pre-anesthetic consultation or visit. All patients included in the present 
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study received written information. The study was registered on Clinicaltrial.gov (NCT05336838). 
Exclusion criteria were: inherited or drug acquired coagulopathy, inherited or drug acquired 
thrombopathy, anemia ≤ 70g/L, thrombocytopenia < 100 G/L and previous administration of 
tranexamic acid. 

 

Procedure 

After vaginal or cesarean delivery, blood loss was measured using collection bags or by quantifying 
intraoperative blood loss in the suction jar, the weight of compresses, underpads and surgical 
drapes. Women were included by the anesthesiologist in charge when PPH occurred. Women 
suffering from PPH ≥ 500 mL and requiring a blood assessment had a blood sample to perform a 
biological assay, including a complete blood count, Clauss fibrinogen, PT, aPTT and a Quantra® 
analysis using a Qstat® cartridge.   

According to the local procedure of PPH management, 2 mL of blood sample were first collected in 
a dry tube for clinical assessment of coagulation (analyzed by anesthesia team). 2.9 mL of blood 
patient were also collected for coagulation analysis, 2 mL for blood count and 2.9 mL for QQSA. 
When needed, an extra 6 mL was collected for blood type analysis. Uncommonly, 4 mL were 
collected for a ionogram or lactate evaluation. An HemoCue ® Hb 201 system (HemoCue, Ängelholm, 
Sweden) was also performed on a blood drop of the patient. All blood tests were immediately sent 
to the laboratory by a carrier as part of the local hemorrhagic emergency procedure. Simultaneously, 
a test was launched on the QQSA. 

All patients were treated according to the local protocol of PPH management based on French 
recommendations. They received an infusion of tranexamic acid and treatments including 
crystalloids, blood transfusion and blood products, when needed. They also benefited from an 
antibiotic therapy. All therapies deemed necessary were given based on laboratory tests and clinical 
evaluation. Obstetrical management of PPH was standardized and all patients went through the 
recommended procedure (5). 

 

Description of analysis techniques 

The reference method of fibrinogen measurement in a standard laboratory is the Clauss method. It 
is an indirect analysis which consists of diluting citrated plasma in presence of thrombin in high 
concentration and measuring fibrin clot occurrence. QQSA is based on SEER technology, using a 
citrated whole blood sampling activated by tissue factor and exposed to a platelet inhibitor. FCS is 
obtained after subtraction of PCS in CS. Both measurement techniques are efficient in assessing 
fibrinogen levels. Platelet count was automatized and was verified by a microscopic count when 
platelet count was low. PT and aPTT were determined using patient plasma on an automated 
instrument.  

SEER uses ultrasound technology to measure clot stiffness over time using ultrasound-induced 
resonance. It provides an evaluation of the participation in clotting of the main components of the 
coagulation cascade, such as fibrinogen, assessed by FCS in hPa, platelets assessed by PCS in hPa, 
clotting factors assessed by CT in seconds, CS in hPa and CSL in percentages. QQSA provides results 
of FCS, PCS, CS and CT in less than 25 minutes and then continues the analysis until CSL results in 
less than 60 minutes. When CSL is available, the analysis stops and the total time of analysis can be 
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seen on the screen.  At any moment during the analysis, QQSA can be stopped. A delay of 5 minutes 
is needed before being available for another analysis. 

 

Data Acquisition 

Delivery times and results of coagulation parameters, assessed by both laboratory tests and the 
QQSA test, were noted, as well as medical and surgical therapies administered to the patient. Time 
to obtain CT, CS, FCS and PCS corresponded to the time between the collection of a blood sample 
from the patient and the first QQSA test results. The time to obtain standard laboratory tests, 
including hemoglobin, hematocrit concentration, platelet count, PT, aPTT and Clauss fibrinogen, was 
also measured between the collection of a blood sample and the results (received by a phone call 
from a laboratory technologist). 

After the emergence of main results, QQSA proceeded with the analysis until obtaining CSL. Total 
time of analysis on the Quantra test was the time to obtain CSL, which was the last result to appear, 
collected on QQSA screen. 

Clinical and obstetrical data were obtained from computerized medical records, including age, 
weight at delivery, height, ASA, pregnancy characteristics, delivery procedures, blood loss at PPH 
diagnosis, total blood loss, mechanism of hemorrhage, hemostasis procedures, fluid resuscitation, 
tranexamic acid dose, volume of hemostatic products given such as fibrinogen, and number of 
transfused red blood cells (RBC), fresh frozen plasma (FFP), platelets and coagulation factors 
products. 

Anesthesiologist satisfaction was evaluated with a 5-points Likert scale, 1 being “strongly agree” and 
5 “very strongly disagree”.  

 

Statistical Analysis 

The number of subjects required was calculated based on the main outcome, defined as the delay 
in obtaining fibrinogen level. Fibrinogen assessment by standard coagulation test was 40 minutes. 
We estimated that using QQSA would result in a reduction of 15 minutes in delay to obtain fibrinogen 
assessment.  

With a risk α of 5% and a power at 90%, 13 patients in each group would be needed. We chose to 
increase the number of subjects to 60 patients. 

The data are presented as frequencies for qualitative variables and means with standard deviations 
(SDs) or medians and interquartile ranges (IQRs) for quantitative variables.  

Comparison of delay in obtaining fibrinogen results was evaluated by paired student’s t-test.  

In order to evaluate the accuracy of QQSA parameters, we used the Person or Spearman correlation 
coefficient (for non-Gaussian variables). All results are expressed by r coefficient of correlation. 

In our maternity ward, in case of PPH, we have chosen a threshold of 3g/L (determined by standard 
coagulation test) to start fibrinogen replacement therapy, depending on the clinical evaluation of 
PPH severity. This reference permitted to study QQSA sensibility and specificity for multiples 
thresholds. For fibrinogen cut-off determination, standard fibrinogen test at 3 g/L was applied as a 
reference to determine indication of fibrinogen replacement therapy. 
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The receiver operating characteristic (ROC) curve was analyzed and the Youden index was used to 
determine the optimal cut-off of QQSA.  Sensitivity, specificity, positive and negative predictive 
values were calculated for the selected threshold.  

Statistical significance was set at P < 0.05. Data were analyzed with SAS Enterprise version 8.3 (SAS 
Institute, Cary, NC). 

 

Results 

Study population 

From April 21st to November 11th 2022, we registered 126 PPH (6%) among 2101 deliveries ≥ 24 SA, 
including 25% of patients having cesarean delivery. Among these 126 post-partum hemorrhages, 60 
were included. Thirty-three patients (55%) suffered from severe PPH, defined as a total blood loss 
≥1000 mL/24 hours (Figure 1). 

 
Figure 1: Flow chart 

 
Demographic and obstetrical characteristics of women included are shown in Table 1. Sixty-five 
percent of patients were multiparous. 

Age, y, median (IQ)  34 (30;39.5) 
Weight, kg, median (IQ) 76 (69.5;86) 
BMI, kg/m2, median (IQ) 28.21 (25.07;32.89) 
ASA status, median (IQ) 2 (2;2) 
Gestational age, week + day, median (IQ) 39+1 (36+5;40+6) 
Primiparous, n (%) 21 (35) 
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Singleton pregnancy, n (%) 56 (93.3) 
Spontaneous pregnancy, n (%) 52 (86.7) 
Complicated pregnancy, n (%) 

Hypertensive disorders 
Pre-eclampsia 
Gestational diabetes 
Diabetes mellitus 

 
2 (3.3) 
1 (1.7) 
14 (23.3) 
5 (8.3) 

Gestational thrombocytopenia, n (%), mean /mm3 (SD) 3 (5), 132 000 (±27 800) 
Induced labor, n (%) 15 (25) 
Delivery, n (%) 

Vaginal  
Instrumental 
Elective caesarean 
Emergency caesarean 

 
20 (33.3) 
3 (5) 
6 (10) 
31 (51.7) 

Placenta insertion, n (%) 
Normal  
Low insertion 

 
56 (93.3) 
4 (6.7) 

Previous PPH, n (%) 8 (13) 
Fetal macrosomia, n (%) 12 (20) 
Fetal growth restriction, n (%) 1 (1.67) 
Hydramnios all causes, n (%) 2 (3,33) 
Fetal presentation, n (%) 

Cephalic 
Breech 
Other  

 
54 (90) 
5 (8.3) 
1 (1.7) 

Anesthesia mode, n (%) 
General anesthesia 
Neuraxial anesthesia 

 
7 (11.7) 
53 (88.3) 

Table 1: Materno-fetal demographic and obstetrical characteristics at delivery (n=60) 

 

The three main causes of excessive bleeding after delivery among included women were uterine 
atony (53%), genital tract trauma (33.3%) and bleeding from hysterotomy during cesarean section 
(16.8%). Median bleeding at inclusion was 600.00mL [500.00;750.00] and median total blood loss at 
the end of patient care was 1100.00 mL [800.00;1300.00]. Among 33 patients suffering from severe 
PPH, nine women had severe PPH over 1500 mL of blood loss.  

 

All patients received either ocytocin or carbetocin when cesarean delivery occurred. 50% of patients 
needed a perfusion of sulprostone consistent with uterine atony as a major cause of bleeding in our 
cohort. Six patients benefited from intra uterine balloon tamponade, two had surgical uterine artery 
ligature, two had Cho’s square uterine suture and only one patient needed emergency uterine artery 
embolization. No patient required a hysterectomy.  

During the initial management of acute PPH, 18% of the patients had RBC transfusion, 5% had FFP 
administration and 18% required fibrinogen perfusion. (Table 2) 
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Estimated Blood loss at PPH diagnosis (mL) 
median [IQ] 

 
600 [500;750] 

Etiology of bleeding, n (%) 
Uterine atony 
Genital tract trauma 

Perineal laceration 
Cervical laceration 

Hysterotomy bleeding 
Uterine artery laceration 
Retained fetal membranes 
Others 

 
32 (53.3) 
20 (33.3) 
17 (28.3) 
3 (5.0) 
11 (18.3) 
3 (5.0) 
9 (15) 
6 (10) 

Tranexamic acid administration 
Patients, n (%) 
Total dose (g), median [IQ] 

 
60 (100) 
1 [1;1] 

Antibiotic treatment 
Patients, n (%) 

 
53 (88.3) 

Crystalloids (mL)  
median [IQ] 

 
1000 [500.00;1000.00] 

RBC transfusion  
Patients, n (%) 
RBC transfused, median [IQ] 

 
11 (18.3) 
2.00 [2.00;3.00] 

FFP transfusion  
Patients, n (%) 
FFP transfused, median [IQ] 

 
3 (5) 
3.00 [2.00;5.00] 

Platelet transfusion 
Patients, n (%) 
Platelet packs transfused, median [IQ] 

 
1 (1.7) 
1.00 [1.00;1.00] 

Fibrinogen administration (g) 
Patients, n (%) 
median [IQ] 

 
11 (18.3) 
3.00 [1.50;3.00] 

Ocytocin (UI) 
Patients, n (%) 
median [IQ] 

 
27 (45) 
20.00 [15.00;20.00] 

Carbetocin (100 µg) 
Patients, n (%) 

 
33 (55) 

Sulprostone (µg) 
Patients, n (%) 
median [IQ] 

 
30 (50) 
500 [500;1000] 

Total estimated blood loss (mL) 
median [IQ]≥ 1000 mL, n (%) 
≥ 1500 mL, n (%) 

 
1100.00 [800.00;1300.00] 
33 (55) 
9 (15) 

Table 2 : PPH management characteristics 
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Laboratory and Quantra® assays are summarized in Table 3. 

Laboratory results 
Fibrinogen (mg/dL) 
PT (seconds) 
aPTT (seconds) 
Platelets (/mm3) 
Hemoglobin (g/L) 
Hematocrit (%) 

 
440 [390;490] 
10.4 [10.1;10.8] 
1.02 [0.95;1.08] 
212 500 [176 000;251 000] 
110.5 [99.0;117.5] 
33.0 [31.0;35.2] 

Quantra results 
FCS (hPa) 
PCS (hPa) 
CT (seconds) 
CS (hPa) 
CSL (%) 

 
3.85 [2.90;5.30] 
27.00 [21.80;31.70] 
113.00 [105.00;117.50] 
31.80 [24.60;36.70] 
99.00 [98.00;100.00] 

HemoCue® (g/dL) 10.80 [9.85;11.65] 
Clot in dry tube (number) 58 

Table 3 : Summary of main blood test results (median [IQ]) 

 
Delay in obtaining blood tests results 

Collection of fibrinogen levels using QQSA was faster than standard coagulation analysis, with 
median difference of 29 [22;40] minutes (p<0.001). The median time to obtain Clauss fibrinogen was 
47 [39;58] minutes. The median time to obtain FCS with QQSA was 16 [14;19] minutes. The 
assessment of the duration to obtain coagulation parameters were recorded at each step (Figure 2). 

 

 
Figure 2 : Comparison of durations to obtain coagulation parameters in minutes (median [± SD]) 
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Speed analysis of QQSA was verified with all coagulation parameters as they appeared at the same 
time as FCS except for CSL which was the last parameter to appear at 46.05[43.9;48.06] minutes. CSL 
was not compared to any standard coagulation parameters since no standard test was available in 
routine assay in our hospital to demonstrate hyperfibrinolysis. 

 

Correlation of coagulation parameters  

Fibrinogen evaluation through FCS showed a good correlation with standard Clauss method (r=0.80 
p<0.0001), (Figure 3). Likewise, other coagulation parameters showed a lower correlation between 
rapid assessment through Quantra® analysis and correspondent standard coagulation tests. PCS 
correlation coefficient was 0.67 (p<0.0001), (Figure 4). 

Performance review ended in a poor correlation for CS with coefficient statistically significant at 0.27 
(p<0.04). We did not find any correlation for CT (p =0.79).  

 

 
Figure 3 : Spearman correlation between fibrinogen level assessed by QQSA and standard laboratory test 
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Figure 4 : Spearman correlation between platelet count assessed by QQSA and standard laboratory test 

 

Determination of FCS threshold 

Based on a 3g/L fibrinogen threshold as a reference, a ROC curve was built, with an AUC of 0.938 
(Figure 5). Using a Youden index, a cutoff of 2.7hPa was optimal with sensitivity of 1 and specificity 
0.84 (Figure 6). 

 

 
Figure 5 : FCS ROC curve for fibrinogen 
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Figure 6 : Youden index to determine FCS threshold 

 
User satisfaction  

The anesthesia team was largely satisfied with use of QQSA in PPH management. The median score, 
evaluated by the Likert scale, was 2.1 (+- 1.04).  

 

Discussion  

This study confirmed that results of main coagulation parameters were acquired faster with QQSA 
than standard laboratory by 30 minutes in adult women suffering from PPH. Evaluation of 
hyperfibrinolysis by CSL was known in less than one hour.  

Our study showed a good correlation between FCS result and Clauss fibrinogen with a high 
correlation coefficient (12). PCS correlation to laboratory platelet count was moderate. In contrast, 
CT and CS were not statistically significant, which was consistent with a previous study (9). 

We also determined FCS threshold of 2.7hpa with very good sensitivity and specificity to detect 
fibrinogen lower than 3g/L. Furthermore, user satisfaction survey showed a good appreciation of 
QQSA during PPH. 

Gonzalez-Fiol and al. showed a good correlation between QQSA and laboratory results in pregnant 
women during the third trimester of pregnancy, using samples drawn before elective cesarean 
section (11). Kodali BS & Al shows a fairly good correlation for fibrinogen in at term pregnant women 
(13). To our knowledge, our study is the first to evaluate QQSA in obstetrical bleeding emergencies.  

 

During major surgical procedures, including cardiac, vascular, and orthopedic surgeries, Groves and 
al. compared Quantra® coagulation parameters to ROTEM. They demonstrated a high correlation 
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between their respective coagulation parameters (14,15). In adult trauma patients, QQSA also 
achieved a good correlation with ROTEM (16).  

QQSA rapidity and performances have already been demonstrated in other populations. Naik and 
al. compared QQSA performance to standard laboratory test in cardiac and major orthopedic surgery 
population (17).  They demonstrated that QQSA obtained quick results (12.6 ± 1.5 min) and a good 
performance to determine fibrinogen and platelet threshold. AUC was 0.89 [0.87,0.92] for fibrinogen 
under 2 g/L and 0.94 [0.92, 0.97] for platelet count lower than 80,000/mm3. 

 

Recommendations of the French society of Anesthesia suggest maintaining fibrinogen above 2g/L 
during acute PPH (5). Stirling Y. and al. have already shown that pregnant women have a different 
coagulation profile from other patients. They have a pro-inflammatory state with an increase in 
coagulation factors and a significant increase in fibrinogen (18). In our study, we recorded more than 
50% of severe PPH but we could not determine a threshold for FCS based on these recommendations 
because only one patient had fibrinogen level under 2 g/L, which is insufficient for consistent 
statistical analysis. She had a severe PPH with 2170ml estimated final blood loss, with blood 
transfusion support and QQSA found FCS at 0.8 hPa.  

Therefore, we choose to perform blood sampling at the very early stage of diagnosis and we 
increased the fibrinogen threshold to < 3g/L to avoid ignorance of low fibrinogenemia when PPH 
persists. The decision to administer fibrinogen by the anesthesiologist in charge is based on a range 
of arguments as rapidity of bleeding, obstetrical cause of bleeding or not, previous level of fibrinogen 
known and hemodynamic stability. QQSA might provide a reliable and efficient evaluation of 
fibrinogen level to help the physician in deciding when fibrinogen therapy replacement is needed in 
PPH.  

Results reported in our cohort are less severe than expected. We might have demonstrated a 
consumption of coagulation factors, hypofibrinogenemia and hyperfibrinolysis if we had repeated 
QQSA test when PPH became severe. It will be necessary to plan a study with a larger cohort of 
patients to confirm FCS value for the 2g/L threshold in this particular obstetrical population. It could 
be valuable to repeat QQSA tests every 500 mL of additional bleeding to observe potential 
coagulation abnormalities.  

Moreover, in our center we usually use a dry tube as a clinical assessment of coagulation. If blood 
does not clot in the dry tube within 15 minutes and patient keeps bleeding, hemostasis disorders 
can be suspected. In our cohort, all dry tubes clotted, which was consistent with no coagulation 
disorders found in standard analysis. Median time blood clot observation in the dry tube by the 
anesthesia team was faster than QQSA result appearance (10 vs 16 minutes). However, we did not 
find any scientific validity of this practice in medical literature.  

 

QQSA enabled a substantial comfort of use due to the possibility of moving and carrying it close to 
the patient's bed. This option allows to stay in the patient’s room during acute bleeding while 
performing the blood test. Also, Qstats® cartridge system limit handling, which can induce errors 
and blood exposure. QQSA use does not require a trained anesthesiologist, which would otherwise 
limit the use of TEG in PPH (19). The display of parameters rate is easily understandable. At any 
moment, QQSA can be stopped and another test can be launched up to 5 minutes, which is useful 
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when two PPH occurs at the same time. Qplus® cartridge provides all results without CSL and stops 
the analysis when FCS appears. 

However, our study has several limits. Whereas 126 patients suffered from PPH during study time, 
we were able to include only 47% of them. Thirty-eight patients were not included because they did 
not meet inclusion criteria. Other patients could not be included because the anesthesiologist was 
not trained to use the Quantra machine. It might have caused a selection bias and lowered precision 
of fibrinogen thresholds, even though it was not the primary aim. 

Also, some tests failed (4/60). The main cause was an insufficiently filled citrated tube when it was 
difficult to obtain a blood sample in bleeding context. While 4 patients had solely QQSA test failure, 
1 patient also had both QQSA test failure and laboratory. It might be explained by the fact that the 
anesthesiology team would favor the standard laboratory test before the QQSA test when drawing 
blood. 

We excluded patients with innate or acquired coagulation disorders though they have a higher risk 
of PPH (20). It could be interesting to study a general population to explore if QQSA gives reliable 
information during PPH. 

Patients with previous administration of tranexamic acid were also excluded. No hyperfibrinolysis 
was found. It might be due to the early management of PPH.  

As our study focuses on immediate management of acute PPH, we did not plan a follow-up of the 
patients over days after PPH. We did not collect information on whether transfusion strategy was 
efficient on coagulation or hemoglobin level, allowing a comfortable and safe continuation of the 
postpartum period.   

 

Conclusion  

This prospective observational study pointed out the rapidity of QQSA in obtaining 
coagulation parameters, with an excellent correlation to detect critically situation as fibrinogen 
below 3g/L during PPH. Its use could optimize the management of precious and expensive labile 
blood products and reduce potential complications. It could serve as a useful tool for physicians in 
the maternity wards to reduce morbidity and mortality in parturient women suffering from PPH. 
Other studies are necessary to support these new results and analyze other patient populations of 
varying degrees of severity. 
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CONTEXTE : L'hémorragie du post-partum (HPP) est l'une des principales causes de morbi-mortalité maternelle dans le 
monde. Le fibrinogène joue un rôle majeur dans la coagulation et sa diminution au cours de la phase précoce de l'HPP est 
associée à un risque accru d'HPP grave. L’analyseur Quantra® est un nouvel appareil de mesure d’hémostase délocalisé, 
à cartouche, basé sur une estimation de l’élasticité du caillot par la résonance d’ultrasons. Il permet une identification 
précoce des troubles de la coagulation. L’objectif principal de cette étude observationnelle était d'évaluer la rapidité 
d'obtention du taux de fibrinogène avec le Quantra®. 
MÉTHODES : Une étude observationnelle prospective a été menée au centre hospitalier universitaire de Montpellier, 
d'avril à novembre 2022. Les femmes adultes ayant présenté une HPP (définie par une perte sanguine ≥ 500 mL) dans les 
24 heures suivant un accouchement après 24 semaines d’aménorrhée, par voie basse ou par césarienne et nécessitant 
un bilan de coagulation en urgence ont été incluses. Selon les recommandations locales, un échantillon de sang veineux 
a été prélevé simultanément pour l’analyse réalisée par le laboratoire standard et par le Quantra®.  
RÉSULTATS : Au cours de la période d'étude, 126 HPP sont survenues sur 2101 accouchements. 60 femmes ont bénéficié 
des deux tests. Les directives françaises et les recommandations locales ont été suivies pendant la procédure. L'évaluation 
du taux de fibrinogène était plus rapide avec le Quantra. Les délais d’obtention du taux de fibrinogène a été réduit de 29 
[22;40] minutes. La performance des paramètres de coagulation testés avec le Quantra® était bonne. Les rapports de 
corrélation pour la contribution du fibrinogène à la rigidité du caillot, la contribution des plaquettes à la rigidité du caillot, 
la rigidité du caillot et le temps de coagulation étaient respectivement de 0,80, 0,67, 0,27 et 0,04. La courbe ROC de 
détection du fibrinogène < 3g/L a permis d'identifier un seuil pour la contribution du fibrinogène à la rigidité du caillot à 
2,7 hPa avec une sensibilité de 1 et une spécificité de 0,84. L’aire sous la courbe était de 0,938. 
CONCLUSION : Au cours des HPP, lorsque des analyses biologiques sont nécessaires, l’analyseur d’hémostase délocalisée 
Quantra® permet d’obtenir une évaluation rapide du taux de fibrinogène. Les performances des paramètres de 
coagulation acquis par sono-élastométrie étaient excellentes pour la contribution du fibrinogène et des plaquettes à la 
rigidité du caillot, mais moindre pour la rigidité du caillot et le temps de coagulation. L'utilisation du Quantra® entraine 
une diminution significative du délai d’obtention de l’évaluation de l'hémostase au cours de l'HPP. 
 
 
Improving Management of Post-partum Hemorrhage With Quantra® System (QUANTRALAB study) 
BACKGROUND : Post-partum hemorrhage (PPH) is one of the leading causes of maternal morbi-mortality worldwide. 
Fibrinogen has a major role in coagulation and its decrease during the early phase of PPH is associated with an increased 
risk of severe PPH. The Quantra® Qstat system analyzer (QQSA) is a new, delocalized, cartridge-based hemostasis 
measuring device based on Sonic Estimation of Elasticity via Resonance, allowing an early identification of coagulopathies. 
The aim of this observational study was to assess the time in obtaining a fibrinogen level with QQSA. 
METHODS : From April to November 2022, a prospective observational study was performed in the Montpellier university 
Hospital. Adult women ≥24 weeks pregnant suffering from an ongoing PPH (defined by a blood loss ≥ 500 mL within 24 
hours) after vaginal delivery or cesarean section and requiring an emergency assessment of coagulation were included. 
According to local recommendations, venous blood sampling was simultaneously collected for standard laboratory testing 
and for QQSA.  
RESULTS : Over the study period, 126 PPH occurred among 2101 deliveries. Sixty women benefited from both assays. French 
guidelines and local recommendations were followed during procedures. Assessment of the fibrinogen level was faster 
using QQSA than standard coagulation test through hospital laboratory. QQSA reduced the delay of fibrinogen level 
knowledge by 29 [22;40] minutes. Coagulation parameters tested with QQSA, compared to a standard laboratory test, had 
a good performance. Respective correlation ratio for Fibrinogen contribution to Clot Stiffness, Platelets Contribution to Clot 
Stiffness, Clot Stiffness and Clotting Time were 0.80, 0.67, 0.27 and 0.04. The ROC curve for the detection of fibrinogen < 
3g/L allowed for an identification of Fibrinogen contribution to Clot Stiffness threshold at 2.7hPa with a sensitivity of 1 and 
a specificity of 0.84 and an area under the curve = 0.938.  
CONCLUSION : During PPH, when biological assays are needed, QQSA provide quick results of coagulation test as fibrinogen 
level. The performance of coagulation parameters acquired by Sonic Estimation of Elasticity via Resonance was excellent 
for Fibrinogen and Platelet contribution to Clot Stiffness, but less for Clot Stiffness and Clotting Time. QQSA use resulted in 
a significant decrease in the delay to obtain a hemostasis evaluation during PPH. 
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