
THE ANTIBIOTIC PARADOX

Personal reflections

Healthcare safety

I. Dreams anD consequences 
Preamble
This is a personal story that affected an entire 
family over four generations and could serve 
as a paradigm for what leaders in various fields 
ought to consider when making decisions that 
will have an impact on many.
This story is an example of the consequences, 
medium- and long-term, that specific advances 
in science can have on life safety and security: a 
boomerang effect that hit back at the inventors 
and beyond, causing unintended damage.

The story
I tried to open my eyes but I could not or so I 
thought. Slowly I realized that I could see the 
sky far up above with some clouds, which to 
my surprise were flat as if they had been cut 
out from a sheet of white paper. 
I also smelled moist meat. I raised my left hand 
to check my eyes and could find only one, the 
right eye. The other seemed to the touch of 
my fingers to be covered or replaced by warm 
flesh. 
I sat up and saw my tall horse a couple of 
meters away munching weeds that grew by 
the road but failing to swallow because of the 
bridle’s bit in his mouth, with the reins hanging 
down loose and touching the ground. 
I began to think about my situation, trying to 
understand it, and it became obvious that I 
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had fallen from the horse and somehow I had 
hurt my forehead with the loss of one eye. 
I stood up and tried to grab the reins of my 
horse but he jerked his head away and I could 
not reach them. While I was thinking what to do 
I heard a voice. “Qué pasó?” (What happened?). 
I turned around and saw a rather fuzzy figure 
of a man, a gaucho, first and then I recognized 
Alejandro. 
He was the eldest son in the family of gauchos 
who lived in the rancho made of adobe with 
a thatched roof of sedge, and where a large 
room served as the school for all children and 
young adults in the region: one single room for 
all the 20-30 students across all grades, from 
first to twelve.
Alejandro immediately caught my horse, sat me 
on his horse and mounted onto it just behind 
me on top of the apero (the gaucho’s saddle). 
With me on board and pulling my horse by the 
reins, Alejandro returned to his rancho about 
300 meters away.
That morning I was going to school riding “El 
Moro,” the best and most reliable horse my 
parents owned that had been assigned to me 
because of its kindness and obedience. It had 
to be so because I was only eight years old 
(Photo 1) and had to ride every morning from 
my home to the school, 25 kilometers away 
with not another soul in sight for kilometers 
and kilometers.



Photo 1. The author near the time of the horse 
accident before it happened.

Because I was such a young and inexperienced 
rider, my horse had to be reliable and well 
tamed. However, we had the impression he 
might suffer from some abnormality, perhaps 
in one of his eyes. Sometimes while riding at a 
very peaceful pace he would react suddenly as 
if terrorized by something he had seen on the 
ground and jump back violently. Something 
like that must have happened that day and 
the jump caught me by surprise, loose on the 
saddle, and I fell down onto the road. Why did 
I ride so loosely and distractedly to allow the 
fall to occur? Because, as usual, I was dreaming. 
I was a child growing in the middle of the 
Argentinean wild pampas, in an arid region 
with scarce rain, constant wind, and poor 
vegetation, but with horizons very far away 
and a sky almost always blue and clear—the 
perfect formula for generating an infinite space 
in which the imagination can create anything 
and visualize all kinds of futures.
The nearest neighbors were at least 10 
kilometers from my home. I had abundant 
time in the midst of profound silence to look 
at the horizon that seemed unreachable and at 
a sky that also appeared beyond reach, except 
at night when the very bright stars were my 
friends with whom I could talk and dreamed of 
visiting or at least touching someday. 
I was growing up in an extremely simple 
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home and lifestyle, in a terrain only enriched 
with smooth hills, cultivated areas for corn or 
wheat or other grains, and large extensions of 
forests with small trees and bushes capable 
of surviving long periods of drought and the 
constant burning caress of the beautiful but 
unforgiving sun, rarely quenched by clouds.
In this seemingly infinite space, free from 
obstacles that would impede the flights of 
the imagination of a young child, I spent the 
first years of my life. So I was always dreaming 
while awake, thinking of the many things I was 
going to do to change my situation, to travel 
and know the rest of the world, to meet other 
people with whom I could talk and discuss 
dreams. 
I must have been trapped in those dreams 
(composed of materials I learned at school, or 
from reading the few books we had at home 
and the newspaper of which my father was 
a subscriber—a newspaper we received in 
bunches of 6 or 7 all together, once a week, 
when we went to the nearest post office one 
hour away to retrieve our mail and visit the 
grocery and everything-else-store nearby 
to replenish our pantry and sótano [pantry 
excavated under the house to keep food cool 
because ice boxes or refrigerators were not 
available]) and my horse must have suddenly 
jerked away from something he saw on the 
road, a small snake maybe, and I fell.
Alejandro took me to my home perhaps on his 
horse or perhaps with the one-horse sulky his 
family possessed, I cannot remember which, 
and my parents were shocked when they saw 
me full of dried blood on my clothes (my face 
had been washed with water by Alejandro’s 
mother at their home, water that although 
clean was surely full of potential pathogens) 
and with the skin of my left eyebrow hanging 
down hiding my left eye and returning home 
much earlier than usual. 
However, nobody panicked and my father 
immediately started the old car he had built 
from a wreckage purchased from the nearest 
village car-and-body shop, sat me in it with my 
mother following, thanked Alejandro profusely 
and departed for the nearest village (fortunately, 
the weather was not cold, otherwise starting 
the car would have entailed a lot of turning 
the starting handle and even warming up the 
engine with a brazier underneath it).
The nearest village, 25 kilometers from my 
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home, could be reached via an unpaved road at 
very low speed because of the many potholes 
and other irregularities that stood in the way of a 
smooth and rapid progress toward destination. 
There was no hospital or emergency room but 
there was a medical doctor, who performed 
almost every procedure one can imagine in 
that solitary place to help patients before he 
would send them, if necessary, to the nearest 
city hospital 100 kilometers away.
We visited the doctor who, fortunately, was 
not on-call seeing patients at home sometimes 
several kilometers from the village. He cleaned 
the wound, which hurt tremendously especially 
when he reversed the falling skin and sutured it 
in place with fourteen stiches using gut suture 
and no anesthesia. 
He also gave me an injection of anti-tetanus 
toxin antiserum. With the wound sutured, the 
left eye recovered after my assuming it had 
been lost forever, and with the antitoxin in 
my system, peace returned to all of us and we 
returned home. The peace was not complete, 
though. We all knew that the risk of infection 
was very high and we were familiar with 
(sometimes lethal) abscesses and septicemias 
that could follow skin wounds among farmers. 
In those days, we all had great confidence in 
the anti-tetanus vaccine and the anti-tetanus 
toxin antiserum because working the soil with 
the usually dirty and rusty metallic tools and 
machines frequently led to all kinds of wounds, 
some superficial and others deep, but always 
dangerous because of infection. 
Most of these wounds were not dangerous 
in and of themselves but always brought 
the risk of tetanus and infection. If the latter 
was established it was very difficult, if not 
impossible, to eradicate since antibiotics were 
not yet available. 
However, in retrospect I think infections were 
less frequent and serious than one would have 
expected in the absence of proper medical 
attention and anti-pathogenic agents. Perhaps, 
we who lived in farms and treated our many 
small wounds, open and dirty, only with very 
primitive means brought about the development 
of immunity against potential pathogens. 
Thus, it is possible that after a while and with 
many wounds in our personal history, we were 
considerably resistant to infection. One of my 
most recurrent dreams was a vision of all 
diseases being prevented or cured, probably 

inspired in the recent news of the discovery of 
the antibiotic penicillin, which however was not 
yet in use in clinics. Later, I became a physician 
and used penicillin and other antibiotics in my 
practice with great success, a dream come true. 
Today, I feel we have gone back to those times 
in which patients and doctors were almost 
always expecting very serious complications 
of otherwise non-life threatening wounds 
because there was no means by which to kill 
pathogens efficiently and timely.
Sixty years after falling from “El Moro” on my 
way to school, in the second level of a nice 
apartment building I stood in front of the large 
window facing the street waiting for them to 
return from the hospital. I saw the car under the 
pale northern sun being parked just in front of 
the building. My daughter emerged from the 
driver’s side door and stood there a few seconds 
as if she was expecting a miracle, while her 
husband exited the car from the passenger’s 
side, walked around the vehicle, stopped to 
open the trunk so my daughter could fetch a 
basket. In it I could distinguish a heap of small-
size clothes on top of which was a pair of little 
sneakers, empty, with their cavities looking at 
the sky as if they also expected a miracle that 
would fill them with Simon’s small feet.
I could not keep my eyes on the scene of parents 
returning home from the hospital in which 
their one and-a-half year old son remained 
dead when that very morning was still alive, so 
I lowered my head and looked at the wooden 
floor of that nice apartment in the middle of 
the University of Chicago campus and, during 
the few minutes it took the devastated couple 
to climb two flights of stairs to reach the front 
door of their home and I went to open it for 
them, I visualized virtually my entire life in a 
sort of instantaneous flashback.
What a paradox of human civilization! I was 
the survivor of an accident that produced a 
large open, and surely contaminated, wound 
in my forehead that fortunately did not evolve 
into an infection that would have killed me in 
those days. I had been treated in a rudimentary 
doctor’s office in a little village in the wilds 
of the Argentinean pampas, and was saved. 
But now, my small grandson could not be 
saved in one of the most advanced hospitals 
in the world. The pathogen that killed Simon 
(Photo 2) in less than 24 hours was resistant to 
antibiotics.
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Photo 2. The author’s grandson Simon shortly 
before his death.

II. BeyonD Dreams anD Into realIty

Imagine a world with an immense number of 
microbes, many of which are pathogenic—
that is, they can cause disease. Many of these 
microbes, including the pathogenic ones, are 
sensitive to antibiotics. Only a few are not and 
can hardly compete for space and nutrients with 

the others, pathogens or not. Introduction and 
widespread use of antibiotics decimated the 
antibiotic-sensitive microbes and more space 
and nutrients became available to the antibiotic-
resistant species, which could thus grow and 
multiply. Today, they occur in significant numbers 
and some, the pathogenic species, can cause 
uncontrollable infections. Some of the ways 
antibiotic-resistant microbes (ABRM) spread are 
summarized in Figure 1.

Figure 1. Microbes, pathogens or not, exist by the 
millions in the human and animal gastrointestinal 
and genitourinary tracts. For one reason or 
another, humans and animals receive antibiotics 
during their life, which leads to a decline in the 
antibiotic-sensitive populations (initially the 
majority) and, in parallel, to the expansion of 
antibiotic resistant microbes (ABRM). Many 
among the latter are pathogens and cause 
infection at the first opportunity, particularly 
when the man, woman, or child bearing them 
or getting them from others, has a depressed 
immune system. Once established, the ABRM 
spread among individuals and a dangerous trend 
is thus started. The known antibiotics are no 
longer effective and every infection by an ABRM 
bears the risk of developing into a serious disease 
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or even causing death. Hence the urgent needs of 
using the currently available antibiotics with great 
wisdom and only when absolutely necessary, and 
of developing new ones that are effective against 
the current ABRM.

A variety of antibiotics were used as they were 
being discovered and approved for application in 
diverse human endeavors. For instance, as shown 
in Figure 1, factory farms give poultry, cattle, and 
hogs low doses of antibiotics through feed and 
water to contain disease and increase growth size. 
The aim is to produce larger quantities of meat, 
or milk, than the weak, sick counterparts not 
receiving antibiotics would yield. However, the 
practice of administering low doses of antibiotics 
in animal feed and water is a perfect recipe for 
antibiotic-sensitive microbes to diminish and for 

Table 1. Examples of antibiotic-resistant microbes grouped by degree of importance as threats to 
Public Health and organs/tissues most commonly affecteda

Importance Microbe Organ/tissue
Urgent Clostridium difficile Gastrointestinal tract.

Carbapenem-resistant Enterobacteriaceae (CRE). 
For example, Escherichia coli and Klebsiella 
pneumoniae

Various (in Health Care Settings).

Drug-resistant Neisseria gonorrhoeae Genitourinary tract.
Serious Multidrug-resistant Acinetobacter Lungs, urinary tract, skin, general 

(bacteremia).
Drug-resistant Campylobacter Gastrointestinal tract.
Fluconazole-resistant Candida (a fungus) Female genital tract.
Extended spectrum β-lactamase producing En-
terobacteriaceae (ESBLs). For example, Esche-
richia coli and Klebsiella pneumoniae

Urinary tract, lungs, airways.

Vancomycin-resistant Enterococcus (VRE) Urinary tract, meninges, heart, general 
(bacteremia)

Multidrug-resistant Pseudomonas aeruginosa Lung, urinary tract, skin, heart, menin-
ges.

Drug-resistant Non-typhoidal Salmonella Gastrointestinal tract.
Drug-resistant Salmonella typhi Gastrointestinal tract.
Drug-resistant Shigella Gastrointestinal tract.
Methicillin-resistant Staphylococcus aureus 
(MRSA)

Skin, bone, urinary tract, abscessess, 
general (bacteremia).

Drug-resistant Streptococcus pneumoniae Lung, airways, ear, sinuses, meninges, 
joints, general (bacteremia).

Multi-drug resistant Mycobacterium tuberculosis 
(MDR-TB)

Lungs

Concerning Vancomycin-resistant Staphylococcus aureus 
(VRSA)

Skin, bone, lungs, heart, meninges, 
urinary tract, general (bacteremia)

Erythromycin-resistant Group A Streptococcus Pharynx
Clindamycin-resistant Group B Streptococcus Pharynx

aModified from: ANTIBIOTIC RESISTANCE THREATS in the United States, 2013. U.S. Department of Health and Hu-
man Services. Centers for Disease control and Prevention. Pp. 1-113.

antibiotic-resistant species to multiply. Antibiotic-
resistant species are also spread through the cows’ 
meat, or with their feces in the soil and water, and 
thus they can reach fruit and vegetable crops, all 
of which sooner or later are touched or consumed 
by humans. The pathogens present among the 
antibiotic-resistant microbes are now many and 
can cause disease.
Likewise, doctors prescribe antibiotics to 
humans who, as in the cows mentioned above 
are impoverished in their antibiotic-sensitive 
microbes while, in parallel, the antibiotic-resistant 
population expands (see Figure 1). Again, 
via direct or indirect contacts and feces this 
dangerous population spreads and reaches many 
individuals. The pathogens among the antibiotic-
resistant species may cause disease, with various 
degrees of danger, Table 1.
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Whether from the animal-agriculture or the 
medical source, the ABRM invade humans of all 
ages and conditions. The chances of developing 
serious infections are now greatly increased by 
comparison with the times in which they could 
be stopped early by means of antibiotics. Those 
individuals with poor defenses against all kinds 
of pathogenic factors, including microbes, such 
as the aged and those undergoing treatments 
with drugs that lower the capacity of the 
immune system, are particularly at risk. However, 
even individuals without any known immune 
deficiency, induced or natural, such as Simon, 
can be infected and killed by an antibiotic-
resistant microbe.

What to do?
There is no need to despair. However, we 
must firmly commit ourselves to deal with the 
problem of ABRM.
The major tenets of the fight against ABRM 
include:
1. Science. Research to develop new antibiotics 
and drugs to combat antibiotic-resistant 
pathogens. Invent new diagnostic tests to 
discover emerging ABRM and to find the 
antibiotics or drugs most effective against them, 
rapidly and accurately.
2. Hygiene. Public Health. Prevent infection 
by vaccination, hand-washing and corporal 
hygiene; hygienic preparation of food and all 
other home products; and clean housing and 
practices in all public venues, particularly those 
dealing with food and drinks.
3. Medicine. Use antibiotics in humans and 
animals with wisdom and only when absolutely 
necessary. Use only the appropriate antibiotic in 
every case, after it has been determined that it is 
the most effective against the pathogen at hand.
4. Legislation. Regulate and guide the use of 
antibiotics in agriculture, animals, and humans 
with pertinent legislation, and enforce such 
regulations properly, all based on the scientific 
data available on this serious issue.
5. General public. Be aware of the antibiotic 
resistance problem and of the urgent need to 
deal with it with appropriate measures at all 
levels: home, school and all other gatherings 
of many persons, hospitals, agricultural and 
industrial settings. Education on the matter 
is the first step toward larger achievements 
and, hopefully, toward avoiding catastrophic 
consequences of global dimensions.

6. Consumers money. Only buy poultry, beef, 
and pork from farms that do not use antibiotics 
in the raising of food animals. Demand that 
your supermarkets and schools carry meat from 
farms that do not use antibiotics. Frequent food 
establishments that serve meat only from farms 
that do not use antibiotics. 

Further reading
Those interested in more detailed information 
can consult the publications listed under 
References, below, which are a great resource 
and a treasure of data and references to the work 
by many on the antibiotic resistance problem.

III. epIlogue

Nature has its ways for evolution and when man 
with its inventions interferes with them and thus 
may favor one individual, or many individuals, 
it may endanger the species as a whole. Before 
antibiotics, wounds either killed or favored 
development of anti-microbial resistance, so 
those who survived were equipped to deal with 
pathogens. Furthermore, the pathogens had no 
man-made selective forces applied on them and, 
therefore, did not evolve into more pathogenic 
strains, or there was no reason for the latter’s 
expansion. Antibiotics were introduced and so 
was a selective force for microbes, while at the 
same time the human body did not have the 
opportunity to fight by itself (and thus develop 
its own anti-microbial weapons) the invaders 
because they were being decimated by man’s 
intervention with antibiotics. So we now stand 
at a point in which many pathogens are resistant 
to known antibiotics and the human body is not 
equipped to fight them.
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