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Abstract

BACKGROUND

Although several experimental therapeutics for Ebola virus disease (EVD) have been developed, the safety
and efficacy of the most promising therapies need to be assessed in the context of a randomized, controlled
trial.

METHODS

We conducted a trial of four investigational therapies for EVD in the Democratic Republic of Congo, where
an outbreak began in August 2018. Patients of any age who had a positive result for Ebola virus RNA on
reverse-transcriptase—polymerase-chain-reaction assay were enrolled. All patients received standard care
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and were randomly assigned in a 1:1:1:1 ratio to intravenous administration of the triple monoclonal
antibody ZMapp (the control group), the antiviral agent remdesivir, the single monoclonal antibody
MAD114, or the triple monoclonal antibody REGN-EB3. The REGN-EB3 group was added in a later version
of the protocol, so data from these patients were compared with those of patients in the ZMapp group who
were enrolled at or after the time the REGN-EB3 group was added (the ZMapp subgroup). The primary end
point was death at 28 days.

RESULTS

A total of 681 patients were enrolled from November 20, 2018, to August 9, 2019, at which time the data and
safety monitoring board recommended that patients be assigned only to the MAb114 and REGN-EB3
groups for the remainder of the trial; the recommendation was based on the results of an interim analysis
that showed superiority of these groups to ZMapp and remdesivir with respect to mortality. At 28 days,
death had occurred in 61 of 174 patients (35.1%) in the MAb114 group, as compared with 84 0f 169 (49.7%)
in the ZMapp group (P=0.007), and in 52 0f 155 (33.5%) in the REGN-EB3 group, as compared with 79 of
154 (51.3%) in the ZMapp subgroup (P=0.002). A shorter duration of symptoms before admission and lower
baseline values for viral load and for serum creatinine and aminotransferase levels each correlated with
improved survival. Four serious adverse events were judged to be potentially related to the trial drugs.

CONCLUSIONS

Both MAb114 and REGN-EB3 were superior to ZMapp in reducing mortality from EVD. Scientifically and
ethically sound clinical research can be conducted during disease outbreaks and can help inform the
outbreak response. (Funded by the National Institute of Allergy and Infectious Diseases and others; PALM
ClinicalTrials.gov number, NCT03719586.)

Introduction v

QUICK TAKE

Ebola Virus Disease Therapeutics

01:49

N AUGUST 2018, AN OUTBREAK OF EBOLA VIRUS DISEASE (EVD) BEGAN IN THE PROVINCES
I of North Kivu and Ituri in the Democratic Republic of Congo (DRC); it was the tenth known outbreak

of EVD in that country.l:2 The outbreak became the second largest that has been recorded since the
first description of Zaire ebolavirus infection in 1976, and it is surpassed only by the 2013-2016 outbreak in

West Africa that resulted in more than 11,000 deaths.

After the end of the outbreak in West Africa, the World Health Organization (WHO) initiated a series of
discussions to develop an R&D Blueprint for EVD research that included a working group focused on how
experimental therapeutics should be assessed in the context of the next EVD outbreak.3 These and other
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discussions led to a consensus that when a new outbreak occurred, the most promising experimental
therapeutics should be studied in the context of a randomized, controlled trial, if possible.4 This
groundwork facilitated the uniting of the international community and DRC leadership to develop and
implement the trial described in this report.

Methods v

TRIAL DESIGN

The Pamoja Tulinde Maisha (PALM [“Together Save Lives” in the Kiswahili language]) trial compared
ZMapp with three newer investigational agents.> Patients were assigned in a 1:1:1:1 ratio to receive ZMapp (a
triple monoclonal antibody agent), remdesivir (a nucleotide analogue RNA polymerase inhibitor®), MAb114
(a single human monoclonal antibody derived from an Ebola survivor’8), or REGN-EB3 (a coformulated
mixture of three human IgG1 monoclonal antibodies?10). ZMapp was chosen as the control on the basis of
data from the Partnership for Research on Ebola Virus in Liberia II (PREVAIL II) trial.1! The current trial was
originally designed in November 2018 as a three-group trial, and the protocol was updated in January 2019
to add REGN-EB3 as a fourth group; data from this group were compared with those of patients in the
ZMapp group who were enrolled on or after the time the REGN-EB3 group was added (the ZMapp
subgroup). The primary end point was death at 28 days.

TRIAL OVERSIGHT

The trial was jointly approved by the ethics board at the University of Kinshasa and the institutional review
board at the National Institute of Allergy and Infectious Diseases (NIAID) and was overseen by an
independent data and safety monitoring board. Trial staff at participating Ebola treatment centers included
staff from the Alliance for International Medical Action (ALIMA), International Medical Corps (IMC),
Médecins sans Frontieres (MSF), and the DRC Ministry of Health. Written informed consent was obtained
from all patients or their legal guardians, and assent forms were obtained for children according to local
standards and requirements. Full details about the trial design, conduct, oversight, and analyses are
provided in the protocol and the Supplementary Appendix, both available with the full text of this article at
NEJM.org. The PALM Writing Group performed the primary data analyses, wrote the manuscript, and, on
behalf of the PALM Study Group, vouch for the accuracy and completeness of the data and for the fidelity of
the trial to the protocol. The Office of Clinical Research Policy and Regulatory Operations of the Division of
Clinical Research of the NIAID is the holder of the Investigational New Drug application (125530) from the
Food and Drug Administration. The Biomedical and Advanced Research and Development Authority of the
U.S. Department of Health and Human Services provided financial support for the production of ZMapp
and REGN-EB3. NIAID and the Defense Advanced Research Projects Agency of the U.S. Department of
Defense provided financial support for the production and provision of MAb114.

SCREENING AND RANDOMIZATION
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Patients were assessed for eligibility on the basis of a reverse-transcriptase—polymerase-chain-reaction (RT-
PCR) assay to detect the RNA of the nucleoprotein of Ebola virus (EBOV). Patients of any age, including
pregnant women, were eligible if they had a positive result on RT-PCR within 3 days before screening and if
they had not received other investigational agents (except experimental vaccines) within the previous 30
days. Neonates who were 7 days of age or younger were eligible if the mother had documented EVD.
Randomization was stratified according to baseline nucleoprotein cycle-threshold (Ct) value (<22.0 or
>22.0, corresponding to higher and lower viral loads, respectively, as determined by quantitative RT-PCR)
and Ebola treatment center. Trial-group assignments were placed in sequentially numbered envelopes,
which were distributed to trial sites to be opened at the time of enrollment. Data were recorded on bar-
coded paper case-report forms that were transmitted from the site to a server, where they were digitally
sorted into electronic patient folders with the use of software developed by the University of Minnesota and
were then entered by trial staff at the Institut National de Recherche Biomédicale (INRB) Coordinating
Center (Kinshasa, DRC) and NIAID (Bethesda, MD) into the Web-based REDCap database.

TRIAL PROCEDURES

All patients received standard care, which consisted of administration of intravenous fluids, daily clinical
laboratory testing, correction of hypoglycemia and electrolyte imbalances, and administration of broad-
spectrum antibiotic agents and antimalarial agents as indicated. All four trial agents were administered
intravenously. Patients in the ZMapp group received a dose of 50 mg per kilogram of body weight every third
day beginning on day 1 (for a total of three doses). Patients in the remdesivir group received a loading dose
on day 1 (200 mg in adults, and adjusted for body weight in pediatric patients), followed by a daily
maintenance dose (100 mg in adults) starting on day 2 and continuing for 9 to 13 days, depending on viral
load. Patients in the MAb114 group received a dose of 50 mg per kilogram, administered as a single infusion
on day 1. Patients in the REGN-EB3 group received a dose of 150 mg per kilogram, administered as a single
infusion on day 1.

The Xpert Ebola Assay (Cepheid) was used for detection of the EBOV RNAs encoding surface glycoprotein
and nucleoprotein.1214 Clinical chemical analyses of plasma samples that had been separated from whole

blood were performed with the use of the Piccolo Xpress Chemistry Analyzer (Abbott).

STATISTICAL ANALYSIS

The primary end point (death at 28 days) was assessed with the use of a modified Boschloo’s test for
hypothesis testing.1> We estimated that 145 patients would need to be enrolled in each group to give the trial
approximately 80% power, at a type I error rate of 5%, to show that mortality would be 50% lower in each of
the groups than in the ZMapp group (15% vs. 30%). Each of the primary comparisons of remdesivir,
MADb114, and REGN-EB3 with ZMapp was tested at a two-sided type I error rate of 5%, without adjustment
for multiplicity (as prespecified in the statistical analysis plan). After an assessment that was conducted in a
blinded manner, the protocol was amended in July 2019 to increase the sample size to 725 to improve the
power of the trial while taking into account the availability of ZMapp. The sample size was revised to 185
patients each in the ZMapp, remdesivir, and MAb114 groups and 170 in the REGN-EB3 group. Comparisons
were restricted to patients who were enrolled in the trial concurrently.1>16 Interim data and safety
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monitoring included four analyses of efficacy that were performed on the basis of prespecified enrollment
targets (Table S1 in the Supplementary Appendix). Additional details are provided in the statistical analysis
plan, which is included with the protocol.

Results v

PATIENTS

From November 20, 2018, to August 9, 2019, a total of 681 patients were enrolled and underwent
randomization at Ebola treatment centers in Beni (335 patients), Butembo (243 patients), Katwa (46
patients), and Mangina (57 patients). Eight patients were excluded from the final analysis: 1 patient was
later found to have been ineligible because of a false positive EVD result on RT-PCR assay, and 7 patients
underwent randomization during a 2-week period when ZMapp was unavailable because of compromised
cold-chain conditions. Of the remaining 673 participants, 169 were assigned to receive ZMapp, 175 to
receive remdesivir, 174 to receive MAb114, and 155 to receive REGN-EB3. A total of 154 patients were
assigned to the ZMapp group after the REGN-EB3 group had been added (the ZMapp subgroup), and data
from these patients were used in the comparison of REGN-EB3 with ZMapp (Fig. S1).

Table 1.

Baseline Demographic and Clinical Characteristics of the Trial Population.

Most patients (74.4%) were 18 years of age or older, 12.8% were 6 to 17 years of age, and 12.8% were 5 years
of age or younger, of whom 0.7% were neonates (<7 days old). A total of 55.6% patients were female, of
whom 6.1% were pregnant at the time of EVD diagnosis (Table 1).

The mean (+SD) baseline nucleoprotein Ct value was 24.0+5.6, and 42.1% of patients had a baseline value of
22.0 or lower. Patients were enrolled within an average of 5.5 days after the onset of symptoms. The most
commonly reported baseline symptoms were diarrhea (in 53.8% of the patients), fever (in 51.4%),
abdominal pain (in 46.4%), headache (in 44.4%), and vomiting (in 39.4%) (Table S2). Malaria coinfection
was identified in 57 of 557 patients (10.2%). Patient-reported information regarding vaccination status (i.e.,
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whether the patient had received the rVSVAG-ZEBOV-GP vaccine) was available for 620 patients; of these,
155 (25.0%) reported that they received the vaccine. Among patients who reported that they had been
vaccinated, 38.7% reported that they had received the vaccination at least 10 days before enrollment.

The mean baseline serum creatinine level was 2.5+2.9 mg per deciliter (221+256 pmol per liter), the mean
aspartate aminotransferase level was 668+700 U per liter, and the mean alanine aminotransferase level was
379+464 U per liter. The mean baseline creatinine and aspartate aminotransferase values were higher in the
ZMapp and remdesivir groups than in the other two groups. However, the baseline creatinine level was not
recorded in 18.6% of patients, aspartate aminotransferase level was not recorded in 40.6%, and alanine
aminotransferase level was not recorded in 18.1%. In addition, 70.1% of the available baseline samples
indicated some degree of hemolysis.

MORTALITY

On August 9, 2019, when 681 patients had been enrolled, the data and safety monitoring board conducted
an interim analysis on data from 499 patients and, on the basis of two observations, recommended
terminating random assignment to ZMapp and remdesivir. First, results in the REGN-EB3 group crossed an
interim boundary for efficacy with respect to a surrogate end point for death at 28 days that took into
account outcomes in all patients with at least 10 days of follow-up (Fig. S3). Second, an analysis of mortality
showed that there was a clear separation between the MAb114 and REGN-EB3 groups and the ZMapp and
remdesivir groups (Fig. S4).

Table 2.

Comparison of Death at 28 Days According to Treatment Group.

A total of 673 patients were included in the primary analyses. At 28 days, death had occurred in 290 patients
(43.1%) overall, in 18.8% of patients with a low viral load (Ct value >22.0), and in 76.1% with a high viral
load (Ct value <22.0) (Table 2).

Figure 1.
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Table 3.
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Table 4.

Table 4. Multivariate Logistic-Regression Analyses for Death at 28 Days
in the 371 Patients Who Had Data Available for All Variables.

Variable Odds Ratio (95% Cl)
Assignment to remdesivir vs. ZMapp 0.99 (0.46-2.14)
Assignment to MAb114 vs. ZMapp 0.24 (0.10-0.61)
Assignment to REGN-EB3 vs. ZMapp 0.21 (0.08-0.53)
Duration of symptoms before admission to 1.12 (1.00-1.24)
treatment center, per each additional day
Baseline nucleoprotein Ct value per 1-unit increase 0.67 (0.59-0.76)
Years of age per 1 yr increase 1.02 (1.00-1.04)
Creatinine level per 1 mg/dl increase 1.36 (1.18-1.58)
AST level per 100 Uliter increase 1.00 (0.92-1.07)
ALT level per 100 U/liter increase 0.96 (0.79-1.17)
Patient-reported vaccination, yes vs. no 0.47 (0.21-1.01)
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Multivariate Logistic-Regression Analyses for Death at 28 Days in the 371 Patients Who Had Data Available for All
Variables.

The percentage of patients who died was lower in the MAb114 group and in the REGN-EB3 group than in
the ZMapp group (Figure 1 and Table 2). The difference between the MAb114 and the ZMapp groups was
-14.6 percentage points (95% confidence interval [CI], -25.2 to -1.7; P=0.007); the difference between the
REGN-EB3 group and the ZMapp subgroup was -17.8 percentage points (95% CI, -28.9 to -2.9; P=0.002);
and the difference between the remdesivir and ZMapp groups was 3.4 percentage points (95% CI, 7.2 to
14.0). (Fig. S5 shows the differences in mortality in the remdesivir, MAb114, and REGN-EB3 groups relative
to the ZMapp group according to Ct value, age, sex, and site.) The survival benefits seen in the MAb114 and
REGN-EB3 groups were also seen in sensitivity analyses adjusted for potential baseline imbalances (Table 3
and Table 4 and Table S3).

SECONDARY EFFICACY END POINTS

Figure 2.
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Time to Viral Clearance.

In an analysis of the time to the first negative result on RT-PCR assay for EBOV nucleoprotein, in which
patients who had died were considered as not having had viral clearance, the time to the first negative result
was shorter in the MAb114 and REGN-EB3 groups than in the ZMapp group (median in the MAb114 group,

https://www.nejm.org/doi/full/10.1056/NEJM0a1910993 8/17



5/3/23,6:33 PM A Randomized, Controlled Trial of Ebola Virus Disease Therapeutics | NEJM

16 days; median in the REGN-EB3 group, 15 days; median in the ZMapp group, 27 days) (Figure 2). Among
patients in the remdesivir group, the estimated median time was more than 28 days because mortality
exceeded 50%.

PROGNOSTIC VARIABLES

A longer duration of symptoms before treatment was associated with significantly worse outcomes. Of
note, 19% of patients who arrived at the treatment center within 1 day after the reported onset of symptoms
died, as compared with 47% of patients who arrived after they had had symptoms for 5 days (Table S4). The
odds of death increased by 11% (95% CI, 5 to 16) for each day after the onset of symptoms that the patient
did not present to the treatment center (Table 3).

The odds of death were lower among patients with lower viral loads (odds ratio per unit increase in Ct value,
0.66; 95% CI, 0.62 to 0.71) and higher among patients with higher levels of creatinine (odds ratio per 1 mg
per deciliter increase, 1.43; 95% CI, 1.31 to 1.56), aspartate aminotransferase (odds ratio per 100 U per liter
increase, 1.15; 95% CI, 1.11 to 1.20), and alanine aminotransferase (odds ratio per 100 U per liter increase,
1.43; 95% CI, 1.33 to 1.54). A multivariate logistic-regression analysis showed that the duration of
symptoms at enrollment, baseline nucleoprotein Ct value, and serum creatinine level all remained
significant prognostic indicators of death (Table 4). Across all models, the effect estimates of treatment
with MAb114 and REGN-EB3 remained significant (Table 3 and Table 4).

The percentage of patients who died was lower among those who reported that they had received the
rVSVAG-ZEBOV-GP vaccine than among those who reported no vaccination (27.1% [42 of 155 patients] vs.
48.4% [225 of 465]). However, patients who reported vaccination were also more likely to have had fewer
days of illness before enrollment, higher baseline nucleoprotein Ct values, and lower levels of alanine
aminotransferase (Table S5).

SAFETY

At least 98% of the patients received the infusions according to protocol (Table S6). A total of 29 serious
adverse events were determined by trial investigators to be potentially related to the trial drugs (Table S7).
However, after adjudication by an independent pharmacovigilance committee, four events in three patients,
all of which resulted in death, were determined to be possibly related to a trial drug: one patient in the
ZMapp group had worsening of gastrointestinal symptoms; one patient in the ZMapp group had
periinfusional hypotension and hypoxia that responded to resuscitation after treatment interruption but
that resulted in death within 24 hours; and one patient in the remdesivir group had hypotension that
resulted in cessation of a loading dose of remdesivir and that was followed rapidly by cardiac arrest.
However, even in these cases, the deaths could not readily be distinguished from underlying fulminant EVD
itself.

DELAYS IN TREATMENT ADMINISTRATION

The mean time from randomization to administration of the first infusion was somewhat longer in the
ZMapp and remdesivir groups than in the MAb114 and REGN-EB3 groups. (Table S8 and Fig. S6 provide a

https://www.nejm.org/doi/full/10.1056/NEJM0a1910993 917



5/3/23,6:33 PM A Randomized, Controlled Trial of Ebola Virus Disease Therapeutics | NEJM

summary of the time from randomization to the first infusion according to trial group and site, and Table
S9 provides the results of a sensitivity analysis of outcomes that excluded data from patients with delays of
more than 6 hours.) Twelve patients were enrolled but died before receiving the first infusion: one in the
ZMapp group, three in the remdesivir group, three in the MAb114 group, and five in the REGN-EB3 group.

Discussion v

In this trial of four promising experimental treatments against Z. ebolavirus, the combination of standard
care plus either MAb114 or REGN-EB3 was superior to standard care plus ZMapp against the Ituri EBOV
variant currently circulating in the DRC. Survival benefits were seen both in patients with high viral loads
and in those with low viral loads at presentation. The reason that mortality among patients who received
ZMapp was 22% in the PREVAIL II trial (conducted during the outbreak in West Africa) and 50% in our trial
(conducted during the current outbreak in the DRC) is unclear. Potential differences in virulence, the
relevant viral epitopes,!4 patient populations, duration of symptoms, and standard-of-care practices are

being explored.

In addition to differential effects of the four trial agents with respect to mortality, the results showed the
importance of early diagnosis and treatment. We observed an 11% increase in the odds of death for each day
that symptoms persisted before enrollment. These data highlight the need for community awareness that
earlier diagnosis and treatment are associated with increased survival. Similarly, there was an effect of
baseline viral load with respect to death at 28 days with each trial drug: mortality among patients who had a
nucleoprotein Ct value of 22 or less at screening (i.e., high viral load) was 4 times as high as mortality
among patients with a nucleoprotein Ct value of greater than 22 (i.e., low viral load). As described
previously, the degree of baseline renal dysfunction was also a strong adverse prognostic indicator of
survival, despite the use of medical countermeasures,18 with higher creatinine levels at presentation

correlating with a higher risk of death.

Given that 97% of deaths in this trial occurred within 10 days after enrollment, the efficacy of MAb114 and
REGN-EB3 as compared with that of ZMapp and remdesivir might be partly attributable to the fact that the
full treatment courses of MAb114 and REGN-EB3 were administered in a single dose, whereas ZMapp and
remdesivir were administered in multiple infusions. Differences in the time to appearance of the first
negative nucleoprotein Ct result among trial groups support this observation; patients in the MAb114 and
REGN-EB3 groups had faster rates of viral clearance than patients in the ZMapp and remdesivir groups.
With ZMapp, the longer preparation time and the recommendation to allot up to 4 hours for the infusion of
the first dose led to some delays in initiating therapy until the following day for patients who arrived later in
the day to their respective treatment centers. However, in a sensitivity analysis, mortality was only slightly
lower when ZMapp recipients with delayed therapy were excluded.
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Although most characteristics at baseline were balanced across the four groups, values for serum creatinine
and aminotransferases were higher in the ZMapp and remdesivir groups than in the MAb114 and REGN-
EB3 groups; patients in the latter groups had better outcomes, despite similar durations of illness before
enrollment. This suggests that enrolled patients might, on average, have been somewhat sicker in the
ZMapp and the remdesivir groups, which could potentially account for some of the differences in outcomes.
A high percentage of missing baseline data complicates this analysis. Nevertheless, sensitivity analyses
confirm the persistence of benefits of treatment with MAb114 and REGN-EB3 despite these potential
imbalances.

Of the 620 patients for whom information on vaccination with rVSVAG-ZEBOV-GP was available, 155
patients (25.0%) reported that they had received the vaccine; of these, 38.7% reported that they had
received the vaccine at least 10 days before the onset of clinical symptoms. Patients who reported
vaccination were more likely to enroll sooner after the onset of symptoms and generally had more favorable
prognostic profiles at baseline, suggesting a possible relationship between vaccination and health-seeking
behaviors associated with improved outcomes. Alternatively, the less severe clinical status of these persons
at presentation could be the result of a direct effect of the vaccine on outcomes. A limitation of these results
is that vaccination status was reported by the patient; efforts to confirm vaccination status are under way.
Given that vaccination status was not a randomization factor in this trial, it is not possible to draw firm
conclusions about its effect on mortality.

With few exceptions, the safety profiles of all four trial drugs were generally consistent with either their
limited previous investigational use in EBOV-infected humans, published phase 1 data in healthy
volunteers, or both. Twenty-nine serious adverse events were reported by the investigators as possibly
related to the experimental treatments — not all of which occurred during the treatment period. On review,
four were thought to be possibly related to the trial-drug infusions. It is difficult to distinguish adverse
events associated with the trial drug from those related to underlying EVD, so the assessment of relatedness
is challenging. These favorable safety profiles support the notion that relative efficacy rather than safety
considerations will most likely provide the major rationale for the future use of these drugs.

Although the observed treatment benefits of MAb114 and REGN-EB3 were striking, 34% of all patients and
67% of patients who presented with higher viral loads died despite receiving one of these agents.
Exploration of more efficacious interventions — such as further improvements in aggressive supportive-
care measures and combination strategies that use agents with potentially complementary mechanisms of
action — is needed. It is worth noting, however, that all the treatments chosen for this trial had shown
comparatively high survival rates in nonhuman primate EBOV challenge models with the use of a non-Ituri
EBOV variant (Kikwit), which illustrates a potential limitation of these models in evaluating single-drug and
(future) combination-drug strategies.

We encountered numerous challenges in the performance of this trial. It was conducted in a region of the
DRC in which there is regional violence, mistrust of government, mistrust of the Ebola response, an
unstable electrical power grid, transportation difficulties, and a history of high morbidity from other
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infectious diseases. Missing results from laboratory tests make the logistic-regression analyses difficult to
interpret. Continual oversight of staffing and supply-chain issues by the DRC Ministry of Health, the INRB,
the WHO, ALIMA, IMC, and MSF was essential to maintaining an appropriate standard of supportive care
in the trial centers. The trial was interrupted temporarily in two participating centers that had to be
evacuated because of violence directed against those units by local community or paramilitary groups who
were reportedly suspicious of the activities under way in those facilities.

Reaching a successful conclusion to this challenging trial required careful planning as well as the
cooperation, support, and coordination of national and international health agencies, government leaders,
pharmaceutical companies, dedicated oversight boards, scientists, and nongovernmental organizations.
This trial showed that it is possible to conduct scientifically rigorous and ethically sound research during an
outbreak, even in a conflict zone. Although it is important to recognize the collective strength of this
partnership in ensuring the completion of the trial, the single greatest factor that ensured its success was
the commitment of the staff'in the field and at the sites (the physicians, nurses, pharmacists, hygienists, the
gardes-malades [guardians of the sick], and the numerous other support staff) who worked under highly
challenging circumstances at the front lines of this effort in the Ebola treatment centers, as well as that of
the patients themselves.
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Dr. Prem raj Pushpakaran
Dec 16, 2019

PALM Ebola Clinical Trial -- A Success Story

This protocol proved the greater efficacy and safety of combination of standard care plus Mab114 or REGN-EB3
over standard care plus ZMapp in terms of patients' survival. The study could be an eye opener for future better
therapeutic options for Ebola infected patients. The statistical and molecular analysis were done precisely and
is highly appreciable. Good article!!!

DIANE HALLINEN
Dec 11, 2019

Appreciate the workers caring for the patients
Having worked in an ETU in Sierra Leone, I am so impressed that clinical trials were completed during this
current epidemic. The bleach scented, sweat full boots on the ground deserve high praise. Thank you.
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