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Since the beginning of the COVID-19 out-
break, a flood of Coronavirus research has spurred, and it 
has produced an unprecedented number of publications, 
favoured by rapid publishing, reduced fees, and specif-
ic COVID-19 paper calls that many biomedical journals 
have provided.1 Let us look over some numbers. Lit-
COVID,2 a daily updated literature hub tracking relevant 
COVID-19 related articles indexed in PubMed, at the end 
of October 2021 reported having collected a database of 
187,206 citations. The COVID-19 Open Research Data-
set (CORD-19),3 another corpus of tens of scholarly arti-
cles about COVID-19 and SARS-CoV-2 regularly updat-
ed with new research published in peer-reviewed journals 
and preprint repository, counted more than 280,000 sci-
entific papers at the same date. We can fairly say that, dur-
ing all the COVID-19 pandemic, as researchers we have 
been daily exposed to scientific information we were used 
to getting in biomedical conferences that happened yearly.
To give a sense of context to the volume of such scientif-
ic production, in 2020, the total number of publications 
indexed by PubMed was more than 1.4 million, corre-
sponding to a 15% increase over 2019. This increase in 
publications was not only due to COVID-19 related arti-
cles submission. The same year, a growing number of non-
COVID-19 related articles has been submitted to scien-
tific journals, probably explained by the fact that many 
researchers, because of lockdown, were forced to work 
from home and could focus on writing down papers than 
conducting experiments in laboratories.4 
However, disease-specific comparator searches in citation 
database like PubMed suggest that the pandemic almost 
drove the sharp increase in publication volume. Searching 
how many articles focused, for example, on cardiovascular 
diseases that are not COVID-19 neither SARS-CoV-2 re-

lated supports this observation. In 2017, cardiovascular dis-
eases were the leading cause of years of life lost.5 Search-
ing on PubMed, the number of articles retrieved rose from 
111,769 in 2019 to 119.646 in 2020, accounting for only 
a 7% increase. Similarly, such pattern occurs for almost any 
other disease.
An interesting scientometric analysis performed on nov-
el Coronavirus publications in 2020 shows that Italy has 
played a significant part in COVID-19 research, ranking as 
the 5th most productive country in terms of publications.6 
This result is striking since Italy has never ranked in the top 
five publishing countries before the pandemic. A similar 
pattern, even if at a smaller size, is displayed in other coun-
tries like Brazil and Hong Kong: the widespread and the se-
vere impact of the pandemic can explain it.
Let’s look a bit more in detail at the figures of Italian COV-
ID-19 research published so far. To have a reasonable idea 
of the volume of the Italian COVID-19 research, we get 
the data from two main sources: Scopus and PubMed. Ap-
plying the COVID-19 article filters used to collect relevant 
articles in the LitCOVID database from November 2019 
to 20th October 2021, from PubMed we identified 16,088 
relevant articles with at least one author with an Italian af-
filiation. Performing the same research in Scopus, using the 
automatic term mapping feature to create the search string, 
we identified 18,146 articles. After deduplication, we final-
ly obtained 19,331 relevant articles. As a matter of inter-
est, the majority of COVID-19 papers were published in 
Open Access high-ranked journals, like International Jour-
nal of Environmental Research and Public Health, Journal of 
Clinical Medicine, Critical Care, only to mention a few. 
Looking at the temporal trend, a growing number of publi-
cations started from March 2020, coinciding with the first 
wave, and peaked in August 2020. Then, a second peak oc-
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Figure 2. Topic identified by Structural Topic Modeling.
Figura 2. Argomenti identificati dallo structural topic modelling.

Figure 1. Topic trends.
Figura 1. Andamento degli argomenti trattati

curred in December 2020, at the end of the second wave. 
Finally, an almost constant number of publications (about 
1,000) was maintained from February to August 2021. Fig-
ure 1 depicts the temporal trend of publications.
LitCOVID identifies not only COVID-19 articles, but 
also organizes the relevant literature into curated catego-
ries or research topics. The categories foreseen are mech-
anism to which are assigned papers associated to MeSH 
terms like: • metabolic networks and pathway, pathogen-
esis, pathologic process; • transmission (based on MeSH 

terms disease transmission, infectious, replication); • treat-
ment (randomized controlled trials, therapeutics, thera-
py); • diagnosis (diagnosis, diagnostic imaging, diagnostic 
equipment, diagnostic services etc.); • prevention (prog-
nosis, treatment outcome, prevention and control); • case 
report (ambulatory care facilities, case reports, clinic, pa-
tient management); • forecasting (trends, forecast). 
These broad categories are intertwined, meaning that the 
same article can belong to more than one and, thus, they 
are not helpful to get a sense of how publications pattern 
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changed over time. With this objective, we further ana-
lysed 13,825 citations, out of the 19,331 found, whose 
abstract was available and applied a Structural Topic Mod-
eling to identify more granular topics.
Topic modelling is a widely-used method to uncover la-
tent topics within text. The most popular approach to the 
topic modelling is the Latent Dirichlet Allocation, a prob-
abilistic method that assumes each topic is a distribution 
over words and each document is a mixture of corpus-wide 
topics.7 Unfortunately, Latent Dirichlet Allocation works 
on some restrictive assumptions, like topics within a doc-
ument which are independent of one another and that can 
be modelled entirely based on the text of the document.8 
Structural Topic Modelling is a different approach that ex-
tends Latent Dirichlet Allocation allowing to incorporate 
the document metadata, like the date of publication, into 
the data generating process of the corpus.9
Based on a dictionary of 18,140 words, we identified ten 
topics using the Structural Topic Modelling, which we 
characterized using the words with the highest probabil-
ity and the words that are both frequent and not shared 
by other topics (frequent and exclusive words). (Figure 2).
At the beginning of the epidemic in Italy, several publi-
cations focused on the novel Coronavirus SARS-CoV-2 
biology and its potential origin and evolution (Topic 8). 
Meanwhile, other studies appeared on diagnostics about 
the serological and nucleic acid method to testing indi-
viduals (Topic 3). A large corpus of research articles in-
vestigated public-health measures (behavioural and pol-
icy-based) to contain the spread of pandemic (Topic 9), 
patients’ management (Topic 7); forecast the unfolding of 
the epidemic, including the description of the risk factors 
for infection and transmission, estimation of parameters 
like the reproductive number or incubation period (Top-
ic 4); and the study of association with COVID-19 and 
mortality of resident population (Topic 2). In this regard, 

the Italian National Statistics Institue released mortality 
data of the first quarter of 2020 in May 2020 to analyse 
the impact of COVID-19 epidemic on the mortality of 
the Italian resident population.10 
As enough data on patients were collected, studies were 
published on: how the infection presents and progresses 
clinically (Topic 1); prognostic risk factors associated with 
severity and mortality (Topic 5). Several publications fo-
cused on treatments and studies evaluating the safety and 
effectiveness of vaccines, including reviews of trial proto-
cols (Topic 6). Finally, studies on the impact of COV-
ID-19 on mental health can be identified to belong to 
Topic 10. Notably, the structural topic model found a cor-
relation between topic 2 and 5; topic 5 and 1; and topic 1, 
6, and 8. Moreover, a correlation was also found between 
topic 4 and 9, and topic 9 and 10; whereas topics 7 and 
3 are standalone topic, meaning that they can be identi-
fied separately.
We want to stress that the figures we have reported repre-
sent a snapshot of the Italian scientific publishing on COV-
ID-19, based on the documents indexed in PubMed and 
Scopus only. Thus, we have not identified all published ma-
terials. Even if underestimated, this dramatic increase in 
publications brings out several challenges and poses some 
questions. The pandemic publishing race with quickened 
times from data collection to publication raises concerns 
about the quality of much of this research and peer review. 
Nevertheless, in a time marked by unprecedented informa-
tion explosion, it becomes of paramount importance to use 
innovative solutions to help researchers find the information 
they seek on the one hand. On the other hand, it is crucial 
how effectively disseminate a large volume of research, not 
overlooking information professionals needs to incorporate 
evidence and findings into their news stories and narratives.
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