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The syphilis and COVID-19 pandemics have marked a turning point in the history of mankind. The aim of this review is to
analyze what two pandemics caused by different diseases have in common.

syphilis COVID-19 pandemic sexually transmitted infections

| 1. Introduction

Humanity has experienced multiple pandemics throughout history, such as those caused by syphilis and COVID-19. Currently,
nursing is bringing its practice closer to concerns related to ecology in order to make care sustainable. At first glance, they
may appear to be two different diseases, but neither of them has left our society indifferent. The main objective of this article is
to show the reality of two epidemics.

Thus, in the syphilis and COVID-19 pandemics, the emergency to care for a large number of people, the difficulties of
accurate diagnoses, and the need for secondary and tertiary care in the short and long term were not met with sustainable
plans and were trampled by immediate decisions with little rationality regarding the resources used. It is important to
emphasize that public health is responsible for defining its instruments and means of work, considering global initiatives to
face pandemics and future policies for control and reduction of harm to patients; at the same time, it must establish targets for
early detection of cases in order to reduce or even extinguish contaminations.

Currently, more than one million people contract a sexually transmitted disease every day. Among the group of sexually
transmitted diseases, only four are curable, one of which is syphilis L. On the other hand, COVID-19 has posed a global
threat in which more than six million people have died. Severe acute respiratory syndrome (SARS) has left multiple sequelae
in the population, some of them severe, such as erratic pain and depression 2. Humanity has known about the existence of
syphilis since at least 1493 I, It is a disease of considerable antiquity, as Hippocrates reported in the “Corpus Hippocraticum”
about epidemics 4, like smallpox and syphilis, triggered by the austere conditions of the time !,

Syphilis is a systemic and infectious disease caused by the bacterium Treponema pallidum, which belongs to the Spirochaete
family. This Gram-negative bacterium is transmitted directly via sexual transmission (anal, oral, or vaginal) by the exchange of
secretions present in mucous membranes, or by sharing infected objects, blood transfusions or vertical transmission from
mother to fetus. This is how it has spread worldwide, affecting only humans [, If no curative measures are taken, syphilis can
develop in three stages, which follow one after the other if no treatment is administered. Primary syphilis begins with the
appearance of an ulcer called a syphilitic chancre at the infected site; it does not cause pain to the individual and presents a
serous exudate at the base of the lesion; over a period of 3-6 weeks, it usually heals and disappears. In the case of
secondary syphilis, the bacterium has reached the hematogenous pathway, causing a visible maculopapular rash on the
hands and feet, mucosal involvement, diffuse alopecia, otitis, and meningitis, among others. If the disease continues to
evolve, it results in tertiary syphilis, which usually appears several years after infection; its symptoms are much more
accentuated, evidenced by lesions in multiple organs and bones, even leading to the dreaded neurosyphilis. It occurs in
periods of latency and exacerbation. Early latent syphilis is usually associated with primary and secondary syphilis if there is a
positive serology at the time of consultation or negative serology in the 12 months prior to consultation or positive serology
together with having had intimate relations with someone infected. Manifestations of the disease that do not meet these
conditions are treated as late latent syphilis 2.

2. Health Professionals: On the Frontline of the Battle against
Syphilis and COVID-19

In order to combat diseases throughout history, health professions have evolved in order to provide a response to the sick
population. This has been the case with syphilis and COVID-19, two different diseases that have made it necessary to

implement similar measures to combat them.

The first medical records kept on syphilis speak of cases of syphilis patients. Gaspar Torella did so in 1497 in Tractus cum
consiliis (against) Pudendagram, seu morbum Gallicus. In 1502, Juan Almenar, another physician, wrote about the
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transmission of the disease: coitus, breastfeeding, and air. Gradually, medical evidence increased through the treatises
written by different physicians explaining the etiology and treatment of the disease.

Another important figure, who also gave the disease its name, was the Veronese physician Girolamo Fracastoro. He is very
important in the history of medicine for his contributions to microbiology after describing how contagious diseases are
transmitted.

In some monographic hospitals, there is a figure of the surgeon and the apothecary. During the 16th century, the physician
measured the heart rate of the syphilitic patient and analyzed their urine. He would then dictate to the surgeon which cures to
be administered as well as the bleeding and shaving to be performed. Another of his functions was to tell the apothecary what
medication to prepare.

It was in the 1970s that the nurse became more important and took over most of the care of syphilitic patients. There were
also other non-health professionals who took care of these patients, who were considered to be less qualified and worked in
exchange for housing and food [GIZIE],

Today, the situation has changed. The disease is usually detected in primary care, where the general practitioner, after an
anamnesis, indicates to carry out the relevant tests if he or she suspects that a patient may be infected. Another essential
figure is the public health nurse, who not only prevents the disease through sex education but also helps to detect it. In cases
of congenital syphilis, they are responsible for neonatal screening using antepartum blood tests to rule out the disease.

Therefore, the intervention of the nursing team leads to a decrease in sexually transmitted infections (STIs) in the population.
They educate about sexual behavior inside and outside the consulting room (schools, institutes) and in places where the risk
is higher. Another function is the control of people who have or are suspected of having syphilis [ILAILL12][13]

The health team is in charge of carrying out direct or indirect tests to detect syphilis.

In direct tests, samples are taken from primary or secondary lesions. They are then examined using a darkfield microscope,
direct immunofluorescence or polymerase chain reaction.

Indirect tests look for the presence of antibodies in a serology. They are divided into treponemal and nontreponemal.
Treponemal tests measure the amount of antibodies against Treponema pallidum antigens. Nontreponemal tests look for
antibodies that are attacking cells affected by the infection, notably the syphilis serology test (VDRL) and rapid rlasma reagin
(RPR) [24],

The pandemic caused by the coronavirus has marked a turning point in the history of humanity and the health system
worldwide.

Since the WHO officially declared the COVID-19 pandemic on 15 March, health professionals have been working hard to
contain it. During the first waves, due to the uncertainty and the surprise it caused for all countries, a large majority of places
had not gathered the material or the human and institutional resources to be able to deal with the disease [15,

At the beginning, there were no personal protective equipment (PPE) or tests to detect the disease, so they were faced with
an invisible enemy that was becoming more widespread every day; stress was present in every health center, as well as

exhaustion after many hours of work.

The medical and nursing team was subjected to a situation unthinkable until now. Healthcare practice has to be evidence-
based (EBM, EBP), and the pandemic was a setback to this principle, as drugs whose evidence was not strong enough to be
used in patients had to be used. One example was hydroxychloroquine, which was even out of stock.

It was surprising and demanding that regulatory authorities such as the Food and Drug Administration (FDA) approved
treatments with a low level of proven efficacy, albeit on an exceptional basis. This leads researchers to reflect on whether
researchers should have a healthcare system that provides quicker and easier responses to trigger clinical trials in these
situations.

Moreover, at a calamitous time when health care staff had to decide which patients could use a ventilator or go to an intensive
care unit, bioethics was affected. This was due to the lack of resources that caused the massive surge of people in hospitals.
A difficult decision, as in a way, the Hippocratic principles governing the profession broke down. These had to take on a
different meaning in order to comply with justice, beneficence, and nonmaleficence. It is worth mentioning that the mental
health of healthcare workers has been severely affected, with many of them suffering from burnout syndrome.
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Currently, the incidence of this illness has decreased, so that situations of this dimension do not arise. However, conditions
should be improved as these workers are still often overwhelmed 161171128],

The Food and Drug Administration (FDA) has approved two tests for the detection of the disease. The reverse transcription
polymerase chain reaction (PCR) test involves obtaining a nasopharyngeal or oropharyngeal sample by inserting a swab
through the nose or mouth to detect the presence or absence of nucleic acids from the virus. On the other hand, antigen
testing consists of introducing a nasal swab to detect certain proteins of the virus. The presence of antibodies can also be
measured using a serological test, which indicates immunity after passing COVID-19 or after vaccination.

In SARS-CoV-2-infected patients with symptoms of pneumonia, a CT scan of the chest can be used; in positive cases,
bilateral parenchymal ground-glass opacities and unilateral lung with subpleural lesions are observed 9.

The importance of healthcare professionals in making differential diagnoses should be emphasized. Syphilis has long been
confused with leprosy, among other diseases, due to the dermatological lesions present in both.

In the case of COVID-19, it is not only necessary to differentiate between influenza and other bacterial pneumonias, as well
as syphilis, when presenting skin alterations such as erythema multiforme, vesicular rashes, palmoplantar pulpitis, and
urticaria, there have been errors in the diagnosis until it was discovered that it was this condition. Reserachers are dealing
with two diseases that simulate skin diseases 29,

Just as the role of nursing became more important during the syphilis pandemic, the same occurred during the COVID-19
pandemic: the rise of professions that had previously been less well known. Nursing, physiotherapy, and psychology became

more visible.

The psychological consequences of confinement and the development of the syndemic itself left their mark on the population
and on the professionals who had to continue working during quarantine. The intervention of psychologists was fundamental
as a therapy for anxiety, anguish, and fear. Physiotherapy maintains an essential role in airway management when airway
difficulties occur. Their presence in intensive care units has been paramount, as they provide therapy to improve lung function
and capacity even for patients leaving the hospital 211221,

| 2. From Clinics to Hospitals

Since 1870, syphilis has been rife in hospitals, infirmaries, and surgeries. Already in World War |, the rise of this disease
meant that thousands of soldiers were infected by sex workers who had not passed through health controls.

France, a country with a high incidence of syphilis among its troops, created “washing stations”, where the soldier would go
after having had sexual relations, if no more than three hours had passed. There, a professional would look for the presence
of the disease. If nothing was found, he would go to another room where he was washed with hot water and soap, where a
solution of protargol was injected into the urethra and held for 3-5 min. The name of the soldier and the day and time of the
visit were recorded for a three-month follow-up. If the soldier subsequently tested positive for syphilis, he was not punished,

as he was considered to have followed the treatment guidelines.

In 1918, the presence of syphilis was still strong among the population, which led to the creation of “venereal treatment
stations for soldiers and civilians” as a prophylactic measure, providing sex education and attempting to regulate the
conditions of prostitution 231124],

World War | marked a setback in the prevention of venereal diseases, which had been controlled since the 19th century. As
early as 1623, Philip IV, King of Spain, banned prostitution to prevent the further spread of these diseases. Thus, legal
brothels disappeared, and prostitution began to be practiced in the streets, which caused an uproar in society.

At the end of the 18th century, proposals arose to regulate prostitution once again, and at the end of the 19th century, the
creation of a doctor in charge of inspecting sex workers and their brothels was approved. As a result, in 1910, a team of
medical hygienists was formed to take sex workers to antivenereal dispensaries. From then on, multiple dispensaries were set
up to combat syphilis, offering their services to men and women if they came at separate times.

These dispensaries were not sufficient, so numerous monographic hospitals were created, such as the Hospital San Juan de

Dios and the General Hospital of Valencia in Spain.

The first was founded in 1552 and was run by the brothers of the Order of St. John of God. This hospital achieved worldwide
fame and was considered one of the best health centers for the mercurial treatments applied to treat syphilis 231241,
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The General Hospital of Valencia allocated up to four rooms for syphilitic patients, two for women and two for men. Infected
people went there of their own free will, except in the case of sex workers, who were obliged to do so if they showed any
signs or symptoms. This hospital acquired a great reputation for the treatments it used (Figure 1).
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Figure 1. Dispensaries and hospitals where syphilis was treated. Source: authors’ elaboration.

However, the increase in the number of patients led to a serious care crisis, as there were also no suitable places for
mercurial treatments. It was very common for these facilities to be overcrowded and not everyone could be accepted. Patients
were spread out among the different hospitals in the area, thus aggravating public health. On the other hand, the lack of
sufficient stays reduced the length of time patients were admitted, affecting the effectiveness of treatment [Z123],

During the first wave of COVID-19, field hospitals were set up all over the world to combat the disease. Primary care centers
were even closed to allocate these resources.

In Spain, two of them were the Madrid Trade Fair Institution Consortium, IFEMA in Spanish. A fairground that had to be
converted into a 1300-bed hospital that was in operation for 42 days and treated a total of 3817 patients, it was the largest in
the region and the first to treat only patients infected with COVID-19 in Spain. Subsequently, the Isabel Zendal monographic
hospital was built with up to three hospital wards. The UK also advocated an exhibition center with up to seven centers with
more than 4000 beds. The Excel center in London was the largest in Europe. Indoor stadiums, sports centers, and even ice
palaces were created, as in Moscow.

High demand led to the construction of complexes made of canvas or inflatable mate-rials for diagnostic tests or oxygen
administration. This type of construction made it possible to build institutions in places with poor communications or difficult
access, such as the Pachuca Hospital in Mexico or the La Fe Hospital in Valencia, among thousands of other examples [15126]
(Figure 2).

From dispensaries to hospitals: Covid-19
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Figure 2. Hospitals and buildings where COVID-19 was treated 1328 Source: authors’ own elaboration.

At the same time, a service that was hitherto unknown in public centers began to be offered: telematic consultations, which
ensured patient safety and enabled the high demand of the population to be met [271128],

Hospitals had to close most of their wards to convert them into COVID-19 units, and all other nonemergency activities ceased
29,
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3. Treatments Applied to Combat Two Pandemics and Notification
of New Cases

To talk about treatments for syphilis, researchers must go back to the year 1517. At that time, the wood of the guaiac tree that
existed in America was used because it was thought that “God had put the remedy next to the disease”. After this, mercury
began to be used, a method that spread over the decades and that was applied in various ways: by means of active rubbing
or by means of sweating vats. In these tubs, the patient was placed inside the tub and the head was left outside. Mercury is a
diuretic element that was thought to eliminate the toxins that caused syphilis, but it was not without side effects such as
hypersalivation, loss of teeth, or intoxication.

In 1907, Paul Ehrlich discovered a compound consisting mainly of arsenic. He called it product 606 or salvarsan. It was
administered as a painful hypodermic injection, which caused it to have to be combined with morphine. Some healing of the
chancre was observed, but it was highly toxic, even causing the death of some people.

In 1917, Julius Waggner-Jauregg developed an innovative treatment that consisted of provoking fever in the syphilitic patient
who was paralyzed. The fever could reach up to 41°C and had to be maintained for a few hours. Subsequently, the
combination of iodine and mercury was tried, but it had many adverse reactions such as nephritis and pneumonia. Between
1922 and 1932, bismuth and sulphonamides were introduced, finally replacing the much used mercury 39,

COVID-19 has also posed a challenge to health professionals because, as a new disease, there was no drug approved for its
use; in fact, there is currently no consensus on a drug that has specificity to treat this condition. As with syphilis, several
treatments had to be tried before an effective one was found.

The star treatment for syphilis came in 1943, when penicillin began to be used. Discovered by Alexander Fleming in 1928, this
antibiotic began to be used by injection. The results were so astonishing that it is now the first line of treatment for syphilis. A
single dose of penicillin G benzathine is effective in treating primary, secondary, and tertiary syphilis; in fact, it is the only
approved treatment that pregnant women can receive. However, currently, the treatment of syphilis can be disparate, as it
presents different forms of administration. In some countries, not only penicillin G benzathine is used, but also other oral

antibiotics; leaving the intramuscular route of administration as hospital treatment, dosage depends on the stage of the
disease [B132],

The most common adverse reaction to this treatment is what is called a Jarisch-Herxheimer reaction, which causes fever,

chills, nausea, and headache, lasting about 24 h.

For those allergic to penicillin, there are alternatives, although it must be taken into account that the efficacy is not the same.
They usually undergo a desensitization process. As a second option, ceftriaxone is the most commonly used, although other
antibiotics are also known, but azithromycin is under study as it is considered a good candidate for treatment 39,

Unfortunately, researchers do not have an infinite supply of penicillin, and this has led to shortages in many countries. It has
even resulted in many people not being able to receive this treatment. There are only four global suppliers of this antibiotic, so
there is currently very little production of this treatment. The active ingredient is obtained by producers other than the
suppliers, so when the suppliers fail, the amount of drug they can produce is directly affected. At present, to supply the health
system with this drug, researchers have to turn to China, which controls the market there, having three of the four companies
that manufacture penicillin.

This fact does not occur only in the present, as the first consignments of penicillin arrived legally in Spain in 1944. They came
from Brazil and consisted of 12 injections, a ridiculous quantity for the demand that existed. At that time, the United States
controlled the antibiotic market, and Spain had to sign an agreement to supply the country. Even so, the administration of this
drug was far from simple, as the patient had to go before the National Penicillin Committee with a series of medical tests
proving the need to be treated with penicillin. It was the committee that considered whether it was necessary and provided
vouchers that could be used in pharmacies. This meant that most of the drug was obtained by smuggling. Therefore, in 1948,
the possibility for Spain to make its own penicillin was approved [231(34135],

For syphilis, there is still no vaccine, but there are studies trying to develop one; so far, Lithgow et al. have identified Tp0751,
a vascular adhesin involved in the transmission of Treponema pallidum, but it has only been tested in animals with good
results. If any-thing else, this pandemic has broken records in vaccine development at an unthinkable pace, with 184 vaccines
in preclinical trials and 104 in clinical development by 2021. Vaccines come in four types: whole viruses, protein-based, viral
vectors, and nucleic acids.

At the end of 2020, vaccination campaigns were conducted, and the following vaccines were approved by the European
Medicines Agency: Comirnaty® from Pfizer-BionTech, Spikevax® from Moderna, Vaxzetria® from Astra Zeneca, and COVID-
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19 Vaccine® from Janssen [L9I36][37](38]

For COVID-19, different lines of treatment are being pursued. There are drugs that inhibit RNA-dependent RNA polymerase
such as remdesivir. This drug is in trials for the treatment of Ebola, and the FDA had to approve its use as a matter of urgency
as it is still in phase 3 studies. This preparation was applied to the first US patient and provided good results.

In the same vein is favipiravir, an antiviral approved in Japan to treat influenza A, B, and C. It is in clinical trials for use in the
US. It is in a clinical trial for use in patients with COVID-19 but shows a lower viral load in the upper respiratory tract and
lungs.

On the other hand, there are protease inhibitors, such as lopinavir/ritonavir, which is used in combination with other antivirals
to treat human immunodeficiency virus. COVID-19 has shown low to moderate efficacy, so better results are expected with
nelfinavir, the first choice for HIV treatment.

There are also viral entry inhibitors such as hydroxychloroquine, a drug used for autoimmune diseases that is beneficial for
the thrombotic events that frequently occur in COVID-19 infection. APNOL1, used for pulmonary hypertension, reduces lung
damage caused by the virus.

Immune modulators and monoclonal antibodies are also available, among which tocilizumab stands out for its promising

results in critically ill patients.

Finally, Janus kinase inhibitors are used to reduce SARS-CoV-2 symptoms such as pulmonary oedema, liver damage, and
kidney damage, as well as nutritional supplements such as vitamin C, vitamin D, and folic acid (19,

It is worth mentioning that, during the pandemic, there was almost daily reporting of cases on media platforms. One of them
was Johns Hopkins University. The Spanish Ministry of Health also issued a survey to keep track of confirmed cases at the
state level. In addition, Spain has a system of obligatory notifiable diseases that includes mandatory reporting of the incidence
of syphilis and COVID-19 usually on a weekly basis 1[E401[41]{42]{43]

The reporting and diagnosis of sexually transmitted diseases during the pandemic suffered a large decline 241,
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