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1. Introduction

Thomas Addis, the father of nephrology, once wrote that a clinician is complex, “he is
part craftsman, part practical scientist, and part historian” [1]. It is in fact in history that
we often find insights that enable us to interpret the times in which we live. Reflecting
on the many unsolved issues mentioned in the previous editorial [2], we would like to
draw the reader’s attention to the circular nature of the relationship between kidney and
pregnancy and to two vicious circles, the focus of two extraordinary papers, one published
at the beginning and one at the end of the 20th century [3,4].

2. From CKD to Preeclampsia and Back

Pregnancy complications affect the kidney and kidney diseases affect pregnancy
complications (Figure 1). The lecture entitled “The albuminuria of pregnancy and the
kidney of pregnancy”, which was published in The Lancet on 23 December 1905 [3]
(Figure 2) deals with five emblematic cases. The first was a 42-year-old woman, at her sixth
pregnancy, who complained of mild visual blurring and oedema in her seventh month
of gestation; mild hypertension was found, and after a phase of oliguria/anuria, with
increased proteinuria, symptoms disappeared with the delivery of a child dead in utero.
The second case, a primiparous, 23-year-old woman, with eclampsia at five months of
gestation, died after the delivery of twins, dead in utero. This case allows the author
to discuss the differential diagnosis, which he analyses as follows: “When you discover
albumin in the urine of a pregnant woman you must bear in mind that it may be due to three
very distinct conditions. The patient may be the subject of acute nephritis or acute Bright’s
disease; she may be suffering from chronic nephritis aggravated by the pregnancy, or she
may be suffering from the albuminuria of pregnancy and the so-called kidney of pregnancy
which [omissis] does not correspond quite to any of the varieties of acute nephritis or acute
Bright’s disease” [3]. In the third case, a young woman, with a history highly suggestive
of Bright’s disease, the “toxemic theory” supported the idea that albuminuria is caused
by the action of “certain toxins” circulating in the mother’s blood [3]. The woman died of
uraemia after delivering a child in the eighth month of pregnancy. In the fourth case, with a
similarly grim prognosis, the woman had a small shrunken kidney, probably from “chronic
pyelonephritis”. The questions the author posed still hold true: “What dangers does the
kidney of pregnancy expose the patient to?” His answer is that “They are mainly three in
number: first of all there is eclampsia, which occurs in about one in every five cases of the
kidney of pregnancy; secondly, there is the subsequent development of chronic nephritis;
and thirdly, the danger of partial or complete loss of vision due to the changes in the eye.
Another danger that will occur to you is that of uraemia but when this takes place the case
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is more likely to be one of acute nephritis or acute Bright’s disease than of the kidney of
pregnancy” [3].
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Further on, the author considers the long-term dangers, and the risks of recurrence of
the “kidney of pregnancy”, stating that this is presumably higher in cases that occur early
during gestation. Likewise, the higher risks of adverse pregnancy outcomes in women with
Bright’s disease, which, at the time, encompassed all chronic diseases of the kidneys, in
the absence of imaging and well before kidney biopsy became available, were underlined,
together with the difficulty in discriminating during, and often even after, pregnancy
between “kidney of pregnancy” and Bright’s disease.

One hundred years later, we know more about this first vicious circle (Figure 1)
from the diseased kidney to the placenta and from the placenta to the diseased kidney.
Recent studies highlight the fact that the circulating biomarkers recognized by Blacker
have distinct behaviours in preeclampsia, chronic kidney disease (CKD) and superimposed
pre-eclampsia [6,7]. Furthermore, all forms of early CKD are now acknowledged to be
associated with higher risks of adverse pregnancy outcomes, and this holds true even
for “trivial” conditions, such as a history of nephrolithiasis, previous acute kidney injury
(AKI) or Stage 1 CKD [8,9]. With this in mind, several groups, including ours, strongly
advocate that serum creatinine be included among the tests routinely prescribed at the
start of pregnancy or in pre-gestational assessment [10]. If we knew more about the effects
even initial CKD or a “healthy” reduction in kidney tissue (e.g., kidney donation), have
on a subsequent pregnancy, we could obtain additional information on the detrimental
association between preeclampsia, other hypertensive disorders of pregnancy and future
maternal cardiovascular and kidney health [11].
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The Lancet, 23 December 1905 [3].

We still need, however, to cast light on the effect of the different kidney diseases on
pregnancy, to try to better understand whether quantity or quality of tissue counts, and to
determine what effect specific diseases have on pregnancy outcomes. Is the relationship
between the hypertensive disorders of pregnancy and subsequent kidney health an effect
of hypertensive and proteinuria insult to kidney tissue? Is this effect mediated by loss of
podocytes, or is it the reflection of a pre-existent kidney disease, now found in at least 20%
of cases when searched for, or is it the first sign of a subclinical kidney injury, for example
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in the case of obesity [8]? We hope that some of these questions will be answered in the
present issue.

3. Being Born Small and the Risk of Having Small Babies

The second paper that we would like to comment on appeared in Epidemiology in
1999 [4]. Written nearly a decade before the pivotal paper by Vikse and his colleagues
was published [12], its title not only highlights the importance of preeclampsia in the
future development of CKD, but also demonstrates awareness of the second kidney-related
vicious circle in pregnancy: small, or preterm babies, who have, in turn, a higher risk of
complicated pregnancies, and of giving birth to small babies.

According to this study, being born small, and as we now better acknowledge, small
for gestational age, increases by 4 to 6 times the risk of having a complicated pregnancy,
leading in turn to an increased risk of giving birth to a “small baby” [4].

In more recent studies, being born small for gestational age has increasingly been
associated with the development of hypertension, metabolic syndrome and kidney disease
in adulthood [13–15]. Indeed, we now know that the slow, and sometimes unpredictable,
maturation of the kidney tissue is probably one of the reasons for this increased risk, and
may also be the mediator of the increased risk of the hypertensive disorders of pregnancy
observed in the pregnancies of women born small, preterm, or small for gestational age [14]
(Figure 3).

J. Clin. Med. 2022, 11, 2535 5 of 7 
 

 

 
Figure 3. The vicious circle from small baby to complicated pregnancy and back to small baby. PE: 
preeclampsia, CKD: chronic kidney disease. 

Once more, even though our knowledge of these interrelated events has increased 
enormously in recent years, being born small (in all its variants) is not considered a sig-
nificant risk factor for the development of the hypertensive disorders of pregnancy, or 
included in counselling. The vast and fascinating field of epigenetics is open for discus-
sion, while, possibly because of the heterogeneity of the hypertensive disorders of preg-
nancy, what constitutes a favouring genetic background remains unknown.  

While shedding light on these and other open issues, including parenthood, is quite 
an ambitious task, we hope that our series will contribute to the field, adding one more 
drop to the ocean and creating a butterfly effect. 
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Figure 3. The vicious circle from small baby to complicated pregnancy and back to small baby. PE:
preeclampsia, CKD: chronic kidney disease.

Once more, even though our knowledge of these interrelated events has increased
enormously in recent years, being born small (in all its variants) is not considered a
significant risk factor for the development of the hypertensive disorders of pregnancy, or
included in counselling. The vast and fascinating field of epigenetics is open for discussion,
while, possibly because of the heterogeneity of the hypertensive disorders of pregnancy,
what constitutes a favouring genetic background remains unknown.
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While shedding light on these and other open issues, including parenthood, is quite
an ambitious task, we hope that our series will contribute to the field, adding one more
drop to the ocean and creating a butterfly effect.
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