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Abstract: Tocilizumab, an IL-6 receptor inhibitor, halts the inflammatory 

stage of the severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) 

infection. However, there is little information on Tocilizumab's effects on 

antenatal women and new born. This study aims to assess the effects of 

Tocilizumab in treating antenatal women with severe COVID infection.  To 

assess and compare the maternal and fetal outcomes of COVID positive 

antenatal women of severe disease category who have been treated with 

Tocilizumab. A prospective observational cohort study was conducted at a 
tertiary care center from May 1st to October 31st 2021, involving 48 antenatal 

women with confirmed severe COVID-19 disease. Of these, 24 received 

Tocilizumab after multidisciplinary team consultation and informed consent, 

forming the case group, while 24 similar women, who did not give consent 

for Tocilizumab, served as controls. Disease severity and progression was 

assessed clinically and biochemically and the maternal and fetal outcomes of 

both the groups were compared. In this study of 48 pregnant women with 

severe COVID-19, 24 (50%) received Tocilizumab. Notably, 92% of severe 

COVID-19 pregnant women were non-vaccinated. Tocilizumab group 

showed significantly shorter oxygen support (2.6 vs. 4.0 days, p value-0.03) 

and ICU stays (8.9 days vs. 11.5 days, p-0.01), lower steroid use (1876.8 

mg vs. 2895 mg, p value-0.03) and higher pregnancy continuation (25% 
vs. 17%) than controls. Biochemical markers (Serum Ferritin, LDH, CRP) 

also improved after Tocilizumab therapy. Over a median follow up of 30 

days, 16 patients (66.7 %) had no clinical evidence of disease on day 30, with 

5 reported deaths. This study shows that Tocilizumab is beneficial in 

managing severe COVID-19 in pregnant women, leading to reduced oxygen 

and steroid use, shorter ICU and ventilator stays, improved SpO2, decreased 

biochemical markers and increased likelihood of continuing their 

pregnancies. 
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Introduction 

COVID-19, caused by SARS-CoV-2, posed 

significant challenges in managing pregnant women with 

severe pneumonia due to limited data on maternal-fetal 

outcomes. The disease's progression involves an initial 

viral replication followed by a host inflammatory response, 

often leading to a "cytokine storm" in critical patients, 

characterized by excessive cytokine production causing 

long-term damage and ARDS. 

COVID-19 disease severity was categorised for 
treatment purpose as per Kerala treatment protocol 

(COVID-19, 2021): 
 

 Mild-Asymptomatic, Respiratory Rate <24/min, 

SpO2>94 on room air  
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 Moderate-Dyspnea and/or Hypoxia, Respiratory 

rate between 24-29, SpO2 between 91-94 on 

room air 

 Severe-Dyspnea and/or Hypoxia, Respiratory 
Rate ≥ 30, SpO2 < 90 on room air 

 

IL-6 is a key proinflammatory cytokine implicated in 

the Cytokine-Release Syndrome (CRS) of severe 

COVID-19. Tocilizumab, a recombinant humanized 

monoclonal antibody, targets the interleukin-6 (IL-6) 

receptor, potentially preventing disease progression and 

reducing mortality (Mehta et al., 2020). 

The indications for use of Tocilizumab have been 

modified based on the RECOVERY and REMAP-CAP 

trail (Launched in March 2020) (Abani et al., 2021; The 

REMAP-CAP Investigators, 2021) and decision for the 
same was made on a case-by-case basis by a 

multidisciplinary team with informed consent. 

The indications for Tocilizumab in COVID positive 

antenatal women are: 

  

- Recently hospitalized patients who have been 

admitted to ICU within the prior 24 hours and 

who require invasive mechanical ventilation, NIV 

or HFNC [>0.4 FiO2/ 30L/min of oxygen flow] 

OR 

- Recently hospitalized patients with rapidly 

increasing oxygen needs who require NIV or 

HFNC and have significantly increased markers 

of inflammation [CRP >75 mg/L] 
 

Tocilizumab was considered for those patients with: 

 

1. Severe disease -preferably within 24-48 hours of 

onset of severe disease / ICU admission (Clinical 

staging of severity was done as per Kerala 

federation of obstetrics and gynecology 

guidelines on COVID-19 care in pregnancy 

(Table 1) 

2. Significantly raised inflammatory markers CRP 

and/or IL-6 (RECOVERY TRIAL cut off> 

75mg/L) (Abani et al., 2021) 

3. Not improving despite use of steroids 

4. No active bacterial / fungal / tubercular infection 

 

Controlling the cytokine storm early is crucial in 

improving patient outcomes. While data on Tocilizumab 
is still insufficient to delineate all potential risks, 

Jorgensen  and Lapinsky (2022) show no serious safety 

concerns and some studies by Isaac et al. (2023) suggest 

Tocilizumab can be considered as an adjuvant treatment 

for critically ill pregnant women in their second and 

third trimesters. This study may help in giving further 

guidance to health care professionals in the use of 

Tocilizumab in pregnancy. 

Methodology 

The study was conducted as an observational cohort 

study in a tertiary care centre, from May 1st, 2021 to 

October 31st, 2021 after obtaining approval of 

Institutional Research Committee and Human Ethics 

Committee. The study population comprised of all 

COVID-19 positive antenatal women, disease confirmed 

either by molecular methods or rapid antigen tests. The 

study population were given a standard care of treatment 

with steroids, antiviral, antimicrobial and therapeutic 

anticoagulation.  
Inclusion Criteria: All antenatal women with severe 

COVID-19 diagnosed based on positive RT-PCR or RAT 

and have given informed consent. 

Exclusion Criteria: All antenatal women with severe 

COVID-19 who did not give consent for the study were 

excluded. 

All eligible antenatal women with severe COVID-19 

infection during the study period were taken consecutively.  

Antenatal patients with severe COVID-19 disease who 

gave consent for Tocilizumab were taken as cases. They 

were administered with Tocilizumab as a single dose 

8mg/kg intravenous infusion as per Kerala State 
guidelines. COVID-19 (2021) Antenatal patients with 

severe COVID-19 disease who did not give consent for 

tocilizumab were taken as controls. Both the cases and 

controls group were comparable in terms of 

demographic and obstetric Variables. Disease severity 

and progression was assessed in both groups clinically 

and biochemically. 

A total of 24 exposed cases and 24 controls were 

studied. Data with regard to demographic variables, 

clinical and biochemical determinants of both groups 

were collected using a qualitatively validated structured 

questionnaire. Privacy and confidentiality of the patients 

were maintained throughout the study period. The data 

were coded and analyzed using IBM SPSS statistics for 

Windows version 25 software. A descriptive analysis of 

the study participants was done. Categorical variables 

were expressed as numbers (%) and compared by the 

χ2 test. Quantitative variables were expressed as mean 

and SD. Non parametric tests - Mann-whitney U test was 

used. Statistical significance was assigned as p<0.05.  

 
Table 1: Clinical and laboratory parameters used for disease 

severity assessment 

Clinical parameters Laboratory parameters 

Tachycardia  PR >125 /min,  CRP > 5mg /L,  
Hypotension -BP < 90/60 mmHg, LDH > 400 U /L,  
Dyspnea and or hypoxia  Ferritin > 300 mcg / ml, 
Hypoxia SpO2 ≤ 90% on room air,   

Respiratory distress  RR > 30 / 
min,  

 

 Alteration of sensorium,   
PAO2 /FiO2 < 300mmHg  
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Results 

During the 6 month study period, 1st May 2021 to 31st 

October, a total of 48 antenatal women with confirmed 

severe COVID-19 infections had been admitted in the 

tertiary care. 

Among the 48 patients, 24 patients (50%) received 

Tocilizumab and 24 (50 %) did not.  

The age distribution was comparable in both the case 

and the control groups (mean age ≈ 29.5+/-6.6 years vs 

28.13+/-6.08 years, p-0.56). Parity distribution among 

Tocilizumab recipients was evenly split between 
primigravida and multigravidas, while the control group 

had more multigravidas (66.67%). 66.67% of severe 

cases were in the 3rd trimester and among these 42.2% 

received Tocilizumab and 57.6% did not receive. Of these 

patients with severe disease, 92% were not vaccinated. 

83.3 % of patients who have received Tocilizumab were 
non vaccinated and patients who have not received 

Tocilizumab were all nonvaccinated. Diabetes mellitus 

(pregestational and gestational) was a preexisting 

condition in 50% of the patients with severe disease and 

70.8% of those treated with Tocilizumab. (Table 2). 

The study population was given a standard treatment 

with steroids, therapeutic anticoagulation, antimicrobials 

and Remdesivir (as per indication) (Table 3). 
 
Table 2: Comparison of maternal characteristics in cases and controls 

Maternal Characteristics Cases Number 
(Percentage) 

Controls Number (Percentage) P value 

AGE in years 0.562 
<30 14 (58.3) 12 (50) 

≥30 10 (41.7) 12 (50) 
OBSTETRIC SCORE 0.24 
Primigravida 12 (50.0) 8 (33.3) 
Multigravida 12 (50.0) 16 (66.67) 
GESTATIONAL AGE 0.220 
Second trimester 10 (41.7) 6 (25) 
Third trimester 14 (58.3) 18 (75) 
BMI 0.771 
Normal 13 (54.2) 14 (58.3) 

Overweight /obese 11 (45.8) 10 (41.6) 
SARS-CoV-2 VACCINATION STATUS 0.036 
Vaccinated 4 (16.7) 0 (0.0) 
Unvaccinated 20 (83.3) 24 (100) 
LUNG DISEASE 0.382 
Yes 4 (16.7) 2 (8.33)                    
No 20 (83.3) 22 (91.97) 
AUTOIMMUNE 

DISEASE 

 0.382 

Yes 4 (16.7) 2 (8.33) 
No 20 (83.3) 22 (91.97) 
DIABETES MELLITUS  0.009 
Yes 17 (70.8) 8 (33.3) 
No 7 (29.2) 16 (66.6) 
HYPERTENSION  0.329 
Yes 8 (33.3) 5 (21) 

No 16 (66.7) 19 (79) 
D DIMER  Before Tocilizumab 1 
<2.5 mg/dl 10 (41.7) 10 (41.7)  
≥ 2.5 mg/dl 14 (58.3) 14 (58.3) 
LDH BEFORE Tocilizumab 0.551 
< 400 IU/L 8 (33.3) 10 (41.67) 
≥400 IU/ L 16 (66.7) 14 (58.33) 
CRP Before Tocilizumab 0.056 

<5mg/dl 10 (41.7) 4 (16.67) 
≥5mg /dl 14 (58.3) 20 (83.33) 
Ferritin Before   Tocilizumab 0.771 
<300ng/ml 10 (41.7) 11(45.83) 
>300ng/ml 14 (58.3) 13 (54.17) 
White blood cell count 0.562 
Elevated 12 (50.0) 10 (41.67) 
Not elevated 12 (50.0)  14 (58.33) 
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Table 3: Usage of concomitant drugs in treatment of Severe COVID -19 

Group No Percent 

Tocilizumab Steroid; Therapeutic anticoagulation; Antimicrobials 1 4.2 
Steroid; Therapeutic anticoagulation; Remdesivir 2 8.3 

Steroid; Therapeutic anticoagulation; Remdesivir; Antimicrobials 21 87.5 
Total 24 100.0 

Control Steroids, Remdesivir. heparin, antimicrobials 24 100.0 
 
Table 4: Comparison of treatment outcome variables among cases and controls 

Outcome variable Tocilizumab group Control group  
P value Mean (Standard Deviation) Mean (Standard Deviation ) 

SPO2 Value-Lowest Value 91.54 (2.587) 86.2 (4.978) <0.001 
Lowest P/F IN ABG 199.33 (51.72) 158.79 (60.49) 0.00694 
Cumulative Dose of Steroids/MG 1876.8 (1439.8) 2975 (1768.87) 0.0394 
O2 Support Days 2.58 (1.86) 4.08 (2.34) 0.03846 
NIV Days 2.375 (3.076) 4.95 (2.789) 0.00174 
Ventilator 
Days 

0.5 (1.25) 3.58 (5.91) 0.136 

ICU Days 8.58 (3.978) 12 (4.78) 0.01174 
Hospital stay in days 12.5 (4.916) 15.5 (6.199) 0.0688 

 
The indications for Tocilizumab among study group 

were NIV/ HFNC need (66.7%), increasing oxygen 

demand (12.5%), no improvement with steroids (8.3%), 

rising CRP (4.2%) and severe disease with SpO2<90 and 

Respiratory rate >30(8.3%). 

Patients who had received Tocilizumab had a shorter 

mean hospital stay (12.5 vs 15.5 days, p value- 0.068) and 

shorter ICU stay (8.9 days vs 12 days, p value-0.01) 

compared to control group.  Patients who received 

Tocilizumab also showed lesser days of O2 support (2.58 

days vs 4.08 days, p value:0.038), shorter NIV days (2.37 

+/- 3.07 vs 4.95+/-2.78, p value -0.001) than control group 

which were statistically significant (Table 4). 
The study also showed that, within 48 hours of 

Tocilizumab administration, biochemical markers of 

disease activity showed a decreasing trend. Serum Ferritin 

and LDH normalized in 75% patients and CRP 

normalized in 79.2% patients. (Table 5). 

Among the tocilizumab recipients, 66.7% (16) of 
patients had shown no clinical evidence of disease by day 

30 and 5 patients (20.8%) with multiple comorbidities 

died over a median follow up period of 30 days due to 

ARDS. While in the control group, 6 patients (23.07%) 

succumbed to death due to ARDS.  

Pregnancy outcomes differed between Tocilizumab 

treated patients and controls. Pregnancy continuation was 

higher with Tocilizumab (25% vs. 17%). Vaginal delivery 

rates were slightly higher in Tocilizumab group (8.3%) 

than controls (4%) Cesarean section rates were similar, 

with 66.7% of Tocilizumab treated patients and 79% of 

controls undergoing CS. (p value-0.75). Out of the 48 

newborns ,6 (12.5%) had tested positive for COVID-19, 

26 (54.16%) had tested negative and 16 (33.3%) 

newborns had no documentation (Table 6). 

 

Table 5: Comparison of biochemical markers before and after 
Tocilizumab 

Biochemical 
Markers 

Before  
administration of 

Tocilizumab  

After administration 
of Tocilizumab (48 

hrs) 

C- Reactive Protein 

<5 10 (41.7%) 19 (79.2%) 
>5 14 (58.3%) 5 (20.8%) 
Serum LDH 

<400 8 (33.3%) 18 (75.0%) 
>400 16 (66.7%) 6 (25.0%) 
Serum Ferritin 

<300 10 (41.7%) 18 (75.0%) 
>300 14 (58.3%) 6 (25.0%)           

 
Table 6: Comparison of Maternal and Newborn Outcomes among cases and controls 

 Tocilizumab Control  p value 
Number (Percentage) Number (Percentage)  

PREGNANCY STATUS 0.755 
Continued 6 (25.0%) 4 (17%)  

Vaginal delivery 2 (8.3%) 1 (4%)  
Caesarean delivery (mother sake) 15 (62.5%) 17 (71%)  
Hysterotomy 1 (4.2%) 2 (8%)  
MATERNAL DEATH 0.4899 
Broncho pneumonia, ARDS 4 (16.7%) 6 (25%)  
Septic shock, AKI, ARDS 1 (4.2%) 0 (0%)  
Survived 19 (79.2%) 18 (75%)  
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Table 6: Continue  

NEWBORN OUTCOME 0.2184 
Lost follow up 6 (25.0%) 4 (16%)  
Live term 0 (0.0%) 3 (13%)  

Live preterm 15 (62.5%) 16 (67%)  
Stillbirth 3 (12.5%) 1 (4%)  
COVID STATUS OF    NEWBORN 0.632 
Testing not done 9 (37.5%) 7 (29%)  
COVID-19 Negative 13 (54.2%) 13 (54%)  
COVID-19 positive 2 (8.3%) 4 (17%)  

 

Discussion 

COVID-19 is an airborne illness that mostly affects 

the respiratory system. It causes a significant inflammatory 

response, which releases several inflammatory mediators 
such IL-1, IL-6 and Tumor Necrosis Factor-alpha (TNF-α), 

creating a cytokine storm. Immunomodulatory therapies 

must be used to control the cytokine storm as soon as 

possible in order to improve treatment outcomes and lower 

mortality rates in COVID-19 patients. Tocilizumab, by 

inhibiting IL-6 signaling, potentially dampens excessive 

inflammation and cytokinin release, minimizes organ 

damage and dysfunction and enhances clinical outcomes 

and potential recovery (Xu et al., 2020). 

Pregnancy-induced physiological changes make 

antenatal women highly vulnerable to SARS-CoV-2, 

which significantly increases their risk of severe maternal 
complications like pneumonia and ICU hospitalization. 

(Rasmussen et al., 2020). Currently, the data regarding the 

use and safety of tocilizumab in pregnancy is limited. 

However, some studies have reported that tocilizumab 

does not cross the placenta or, even if it does, the amount 

is minimal. Also, no congenital anomalies are reported 

with tocilizumab. The CDC, ACOG and NICE 

guidelines initially did not recommend Tocilizumab in 

pregnancy due to lack of human pregnancy data and 

insufficient information on placental transfer. However, 

literature review done by Akinosoglou, recommends use 
of tocilizumab in treating severe COVID infection. 

(Akinosoglou et al., 2023). According to the RECOVERY 

REMAP-CAP Trail, Tocilizumab may be used in 

pregnancy in patients who have severe COVID-19 

infection and the decision has to be made on a case by case 

basis by a multidisciplinary team (Abani et al., 2021; The 

REMAP-CAP Investigators, 2021). 

In an analysis of a large cohort of pregnant women 

with SARS-CoV-2 infection done by Galang et al. 

(2021) the presence of any underlying medical 

condition, being 25 years of age or older were linked to 

an increased risk of moderate-to-severe or critical illness 

(Galang et al., 2021). Our study also points to similar 

findings. The mean age of case and control groups were 

29.5+/-6.6 years & 28.13+/-6.08 years, respectively. 

Diabetes mellitus was a preexisting condition in 50% of 

the patients with severe disease and 70.8% of those treated 

with Tocilizumab. Around 30% of study population had 

hypertension, lung disease & autoimmune disease and the 

variables were comparable in both groups. 92% of the 

study population were not vaccinated against COVID. 

The study observed that Tocilizumab exposure had 

improved maternal outcomes, resulted in shorter oxygen 

support duration (2.58 days vs 4.08 days, p = 0.03), a lower 

cumulative steroid dose (1876.8mg vs 2975 mg, p = 0.03) 

and improved SpO2 levels (91.3 vs 86.2%, p<0.01). 
Patients receiving Tocilizumab also had a shorter hospital 

stay of 12.5 days, a shorter ICU stay of 8.9 days, less 

noninvasive ventilatory support lasting 2.3 days, shorter 

oxygen therapy via nasal prongs/ facial mask lasting 2.6 

days, suggesting beneficial effects of treating with 

tocilizumab. These findings align with major clinical 

trials; for instance, the CORIMUNO-19-TOCI-1 trial 

indicated that tocilizumab improves 14-day ventilation-

free survival (Hermine et al., 2021) Similarly, the 

EMPACTA trial reported a reduced risk of progression to 

mechanical ventilation or death by day 28, though it noted 

no statistically significant reduction in overall mortality 
alone (Salama et al., 2021).  

However, trial like RCT-TCZ-COVID-19 found no 

statistically significant difference in death rates or the 

combined outcomes of death, mechanical ventilation, or 

ICU admission between patients who received 

tocilizumab than those who received a placebo or standard 

care (Salvarani et al., 2021). 

Biochemical markers showed significant improvement 

within 48hrs post Tocilizumab administration, with serum 

Ferritin and LDH normalizing in 75% of patients and CRP 

normalizing in 79.2% of patients. 

Tocilizumab treated patients exhibited improved 

pregnancy outcomes compared to controls, with a higher rate 

of pregnancy continuation (25% vs 19.2%). Vaginal delivery 

rates were slightly higher in Tocilizumab group (8.3%) than 

controls (3.8%). In our cohort, 72.9% of patients delivered 

via emergency lower segment cesarean section (LSCS), 

aligning closely with the 68.9% cesarean rate reported in a 

systematic review by Debrabandere et al. (2021). These high 

intervention rates are consistent with data from Isaac et al., 

who observed a 78% emergency LSCS rate, 50% of which 

were driven by COVID-19 complications (Isaac et al., 2023). 
During a median follow up period of 30 days, 66.7% 

(16 patients) showed no clinical evidence of disease. 
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Among the tocilizumab recipients, 5 patients (20.8%) 

with multiple comorbidities died over a median follow up 

period of 30 days due to ARDS. While in the control group, 

6 patients (23.07%) succumbed to death due to ARDS. 

Conclusion 

This study indicates that Tocilizumab may be 

beneficial in managing severe COVID-19 in pregnant 

women. Tocilizumab was associated with reduced oxygen 

support duration, decreased steroid use and shorter ICU 

and ventilator stay, alongside improvements in SpO2 

levels and normalization of biochemical markers 
(Ferritin, LDH, CRP). Furthermore, Tocilizumab 

treatment correlated with better pregnancy outcomes, 

including higher rates of pregnancy continuation. At the 

30-day follow-up, 66.7% A of patients showed no clinical 

evidence of disease. However larger studies are required. 

Limitations 

Some of the patients in both the case and control groups 
were administered Remdesivir and steroids which could also 
have acted as confounding factors while assessing 
progression of severe disease. Also, because of the short 
follow up period, we were not able to assess long term safety 
and adverse effects. Sample size of the study was small, 
which precludes definitive conclusions to be reached.  
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