
Page 1/18

Developing the First Iranian Guideline for
Management of Poor Prognosis Infants
Fatemeh Sadat Nayeri 

Tehran University of Medical Sciences
Fariba Asghari 

Tehran University of Medical Sciences
Mahmoud Motevasel Arani 

Tehran University of Medical Sciences
Mohsen Vigeh 

Juntendo University
Maryam Kheyri 

Ministry of Health and Medical Education
Ehsan Shamsi-Gooshki 

Tehran University of Medical Sciences
Alireza Parsapoor 

Tehran University of Medical Sciences
Mamak Shariat  (  mshariat@tums.ac.ir )

Tehran University of Medical Sciences
Nahid Farrokhzad 

Tehran University of Medical Sciences

Research Article

Keywords: Poor Prognosis Infants, Guideline, Extremely Low Birth Weight, Asphyxia, Prematurity,
Decision-making

Posted Date: November 8th, 2021

DOI: https://doi.org/10.21203/rs.3.rs-1008987/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-1008987/v1
mailto:mshariat@tums.ac.ir
https://doi.org/10.21203/rs.3.rs-1008987/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/18

Abstract
Background: Signi�cantly improvements in the medical science and advanced in medical equipment and
hospital facilities have increased the survival rate of poor prognosis infants (PPIs), including
premature/extremely low birth weight, asphyxiated, and born with potentially lethal congenital disorders.
However, availability of medical resources was not at the same levels across Iran’s cities. Thus, the
country health care system encounters to a challenging question about providing advanced care to PPIs.

Methods: The present study aimed to develop a national guideline for management of PPIs. We reviewed
120 articles, protocols, and guidelines, and held 15 sessions with 42 active participants. Semi-structured
interviews were performed separately with medical specialist teams, medical ethicists, religious masters
(Shia clerics), and parents of PPIs.

Results & Conclusions: This guideline is the �rst nationwide attempt to prepare a comprehensive
framework that can support prenatal counseling in Iranian hospitals with various medical facilities to
achieve more homogeneity in newborn medical care. In addition, we collected an extensive list of lethal
congenital malformations, genetic disorders, inborn errors of metabolism and covers the main areas of
concern with a clearly states of responsibilities for decision-making regarding prenatal counseling for
PPIs across Iran.

Introduction
Poor prognosis infants (PPI) usually indicates three adverse conditions: prematurity/ extremely low birth
weight (ELBW), asphyxia, and born with potentially lethal congenital disorders. Among these, prematurity
is one of the most common causes of neonatal death and remains an important public health problem.
An estimated one percent of babies have a birth weight of 1,500 grams or lower, of whom more than half
will die. In addition, according to the World Health Organization (WHO), about 30 million low birth weight
babies are born in the world every year, of whom 15 million are premature [1]. On the other hand, lethal
congenital disorders, including genetic disorders, inborn errors of metabolism (IEM), and congenital
malformations are other causes of PPI, for many of which there is no effective treatment. Sever asphyxia
is an important cause of neonatal morbidity (i.e., brain injury, cerebral palsy, and seizure disorders in later
life), and up to 75% of the survived infants suffer from severe disabilities. The mortality rate is also high
in infants with severe asphyxia [2]. In the developed countries, about 10% of newborns have different
levels of asphyxia, of whom 0.1-0.2% develop severe hypoxic-ischemic encephalopathy (HIE). However,
there is not su�cient information about the incidence in developing countries, but it might be higher than
the developed countries [3].

Signi�cant improvements in the medical science and advanced in medical equipment and hospital
facilities, such as Neonatal Intensive Care Units (NICUs) have increased the survival rate of high-risk
neonates. Recent studies have con�rmed improvements in the survival rate of poor prognosis infants,
including those with extremely preterm birth (22–25 completed weeks), severe asphyxia, multiple
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congenital anomalies, severe IEM, and severe genetic disorders. However, these newborns often have
many medical complications and morbidities, which demand higher health system capacities and
�nancial support and apply more emotional pressure to their families. As a result, physicians and
families face new challenges regarding decision making about the care of infants with such complicated
health conditions. On the other hand, despite all medical efforts, many of such infants die soon after birth
or suffer from serious disabilities with frequent re-admissions and/or long-term hospitalizations and a
low quality of life. Due to insu�cient NICU beds in many countries including Iran, admission of these
infants reduces the availability of medical care to some neonates with higher chance of survival [4].

Limit of viability (LoV) is de�ned a gestational age at which a premature infant has a 50% chance of
long-term survival without major neurological damage [5]. Currently, in the United States, the LoV is a
gestational age of 23 to 24 weeks and/or birth weight of ≥ 500 g [6–8]. The incidence and survival rate
of these infants may vary among countries [9]. For example, a study reported a mortality rate of 40% for
ELBW neonates in Iran [10]. On the other word, the survival rate of neonates delivered at higher
gestational ages (28 weeks) may be signi�cantly higher (77-82%) [9].

In many countries, consultation with parents is often carried out before the delivery of poor prognosis
babies to provide adequate information about the potential risks and related adverse health
consequences. Decision regarding giving intensive treatment to extremely preterm infant is usually made
upon consultation with the health care team, social workers, and medical ethicists with the priority of
parents' desire [11, 12].

In Iran, hospital facilities, health care providers, and other medical resources are not similar across the
country. Thus, the health care system encounters to a challenging question about providing advanced
(expensive) care to very poor prognosis neonates. Like many countries, religious believes and medical
ethics have important roles in decision-making in such cases in Iran. As Islamic instructions are in favor
of protecting the humans’ health and life, treatment cannot be waived unless the practitioner is certain of
the patient’s imminent death. However, the medical support for poor prognosis babies requires many
facilities and expert personnel, when is not su�ciently available in all parts of Iran.

Some countries have their own guidelines and recommendations regarding the management of extremely
preterm birth, such as "no resuscitation for infants born at 22-24 weeks’ gestation" [13] or "give comfort
care for infants with a gestational age of 24 weeks, and intensive care becomes a valid option in
borderline viable infants with a gestational age >24 weeks" [14]. Policymaking and decision frameworks
regarding life-sustaining treatment for poor prognosis babies are essential for our country as well. This
study aimed to present a national Iranian guideline for decision making regarding the management of
poor prognosis newborns which is prepared after consultation with a rage of related scholars and
stakeholders neonatologists, obstetricians/ gynecologists, forensic medicine specialists, medical
ethicists, religious leaders (Shia clerics), nurses, and parents.

Methods
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Development of the national guideline included two main phases. In the �rst phase one background
research project was done in Tehran University of Medical Sciences (TUMS) by an interdisciplinary
research team, headed by an experienced neonatologist. The result of this study was a draft guideline
introduced to Iran Ministry of Health and Medical Education (MHME).  In the second phase, the proposed
guideline was discussed in several o�cial committees and meetings in and was revised into its �nal
form.  The �rst phase, background study, was done in three steps: 1) A metal-analysis study about PPI
outcomes in Iran, the Middle East, and Western Asia published from 2000 to 2016, 2) searching the
literature, standards, strategies, and clinical guidelines about management of PPIs, 3) A qualitative study
using content analysis approach. At �rst, using selected keywords (Preterm OR very preterm OR
premature OR very premature OR low birth weight OR very low birth weight immature) AND (Infants OR
newborns OR neonates) AND (mortality OR survival OR morbidity OR outcome OR follow up) in
combination with EMRO countries, it was tried to determine the survival rate and long-term complications
of PPIs in Iran, Middle East, and West Asian countries. A meta-analysis was published based on the
collected data [15]. The online databases that were searched included PubMed, Google Scholar, Web of
Sciences, EMBASE, Up to Date, and Scopus. Then, an inferential analysis was performed about PPI
management standards, strategies, instructions, and clinical guidelines in other countries using online
databases. In the next step, the research team gathered these �ndings to design a qualitative study using
"content analysis" approach.

This qualitative study included �fteen discussion panels as focus group discussions. Semi-structured
interviews were performed separately with medical specialist teams and religious masters. A number of
medical specialists/ sub-specialists were invited, including neonatologists and pediatric surgeons/
neurologists/ nephrologists/ cardiologists (n=27), obstetricians/ gynecologists/ perinatologists (n=18),
forensic medicine specialists (n=8), medical ethicists (n=14), NICU nurses with 10-15 years of work
experience (n=15), religious leaders (Shia clerics) (n=6), and parents with PPI at the research hospitals
(n=10). The participants were informed about the study purposes and provided their written consent
before participation in the study. In addition, an interview guide was prepared in advance to ensure that
all of the important areas were covered. In each discussion panel, the participants detailed their
experience with management of PPIs and their families. The nurses, practitioners, and medical
specialists were interviewed at the university hospitals, parents were interviewed at an appropriate place
near the NICU, and religious leaders were interviewed at their o�ces. The interviews were audio recorded
and re-checked with memos. For qualitative analysis, the �ndings were coded and categorized, and the
�ndings will be published in the near future.

Due to differences in hospitals facilities and health conditions in Iran, the study participants, such as
neonatologists and obstetricians/gynecologists (perinatologists) were selected from different parts of the
country, mostly from the faculty members of medical universities. 

A list of severe life-threatening genetic disorders, hereditary metabolic diseases, and congenital
anomalies was also prepared according to the current medical knowledge and experts’ experiences
(Appendix). For each item, discussion continued until all the members accepted the �nal list. The �ndings
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of the current survey were summarized to prepare a uniform guideline, which can be used in all hospital’s
settings in all cities of Iran.

The initial draft of the guideline was revised by neonatologists, perinatologists and ethicists. They added
a glossary, including concepts and de�nitions of the main conditions in PPIs (Table 1). Then, based on
the researchers’ opinions and clinical recommendations, the PPIs were divided into four groups as below
25 weeks gestational age, 25-32 weeks gestational age, severe asphyxia, and infants with severe life-
threatening congenital abnormalities. 

In phase 2, The resulted guideline was presented to National Clinical Ethics Committee (NCEC), which is
the o�cial body embedded inside MHME. At the same time the draft was discussed in Iran Academy of
Medical Sciences Then, the draft was sent to the Institute of Theology of Jurisprudential Rulings[1] to
receive Islamic leaders’ opinions about the guideline content. At the end, the �nal version of the guideline
was accepted in �ve expert panel discussions including several medical experts (ethics specialists and
neonatologists) and the protocol writing members of the Iranian MHME.

After several meetings and long discussions and opinion exchange, the updated version was accepted by
the NCEC.

The �nal version of the guideline was approved by Supreme Council of Medical Ethics, which is the
highest-level interdisciplinary and inter-institutional body in Iran health system for ethical issues in health
care system.

All the study was carried out in accordance with national codes of ethics for research on human subjects
which are compatible with international research ethics standards included in the Declaration of Helsinki.
The study protocol was ethically approved by the Research Ethics Committee, Tehran University of
Medical Sciences (IR.TUMS.VCR.REC.1397.658) and the survey has conducted under the supervision of
Maternal, Neonatal, and Fetal Research Center, TUMS, Tehran, Iran. The study's researchers had sent an
invitation letter to all participants for attending to the discussion panels (respond rate of 85%) and
interviews (respond rate of 70%). Prior to volunteers' recruitment, a complete verbal explanation had been
given about purpose and procedures of the study, in purely voluntary situation.

 Table 1 The keywords de�nition in the current study



Page 6/18

   Word                                                               De�nition

Severe life-
threatening
malformations,
genetic and
metabolic
diseases

Severe asphyxia

Infant who was born with one or more malformations and genetic or metabolic
abnormalities, were diagnosed before birth, and died immediately or within a
week despite advanced medical and/or surgical procedures

Stage III of hypoxic ischemic encephalopathy (HIE), multiple organ failure
following asphyxia, Apgar score < 3 at 20 minutes with seizures due to
asphyxia, or asphyxia with grade IV intraventricular hemorrhage

Aggressive care Need for all clinical procedures preserve the life of the infant, including surgery,
cardiopulmonary resuscitation, endotracheal intubation and mechanical
ventilation, chest tube insertion, and total parenteral nutrition

Conservative/
supportive care

Administration of oxygen through non-invasive procedures (hood, nasal
cannula, and nasal continuous positive airway pressure or NCPAP), feeding
(gastric tube, intravenous line through, and an umbilical artery catheter),
nasopharyngeal suction, percutaneous intracardiac catheter, antibiotic therapy,
inotropes, and blood products infusion

Palliative care Warming the infant and making it as comfortable as possible

Advisory
committee

This committee should decide on management of PPIs in the healthcare center
(hospital) as soon as possible. The committee members: a pediatrician
(preferably neonatologist), a gynecologist/ perinatologist, a hospital manager
(i.e., chief, deputy), a hospital ethics committee member, and a clergyman.

Maternal/neonatal
healthcare
facilities

Levels of perinatal care, facilities, and services should be set according to the
pregnancy/neonatal risk, which can evaluate from early gestation. The
pregnant woman can be admitted to the appropriate hospital according to her
pregnancy risk level. There are three levels:

1- Level one: medical facilities available for low-risk mothers/neonates

2- Level two: medical facilities available for moderate-risk mothers/neonates

3- Level three: medical facilities available for high-risk mothers/neonates

[1] The Institute in QOM City. Available from: http://mozooshenasi.ir. (In Persian).

Results
In the present study, 120 articles, protocols, and guidelines were considered. In addition, 15 sessions were
held with 42 active participants, comprising about 588 person-times.

Based on the researchers’ opinions and clinical recommendations, the PPIs were divided into four groups;
1) GA below 25 weeks, 2) GA between 25 and 32 weeks, 3) severe asphyxia, and 4) severe life-threatening
congenital abnormalities. For the �rst group, GA up to 24/6 weeks infants, palliative care should be
provided in all hospitals (Table 2). Newborns with GA of 25-32 weeks, second category, should be
admitted to a level  hospital, as soon as possible, and receive aggressive care with the Advisory
Committee approval and parental information and awareness. In advance of admission at level 
hospitals, these infants should be received supportive care at the level  and  hospitals (Table 2).



Page 7/18

According to the current guideline for severe asphyxia, palliative care and/or supportive care should be
provided depending to the infant clinical conditions in all levels of medical facilities (level , , and 
hospitals). In other words, in level I hospital palliative care and in level II and III supportive care should be
offered, without referring to other hospitals. In level III educational hospitals, additionally, aggressive care
can be applied to infants upon parents' agreement and the ethical committee approval. Diagnosing of
severe asphyxia and appropriate clinical care should be approved by two pediatricians (preferably
neonatal subspecialists) with the Advisory Committee approval and parental information and awareness.
For management these infants, the guideline strongly advices to employee neurologist as much as
possible (Table 3).

For the last category of PPIs, infants with severe life-threatening disorders (please see the list of these
abnormalities in the <link rid="Sec10">appendix</link>), palliative care should be done with the Advisory
Committee approval and parental information and awareness in all hospital levels (Table 4).

The results protocol is presented in Tables 2-4.

Table 2
Clinical recommendations for premature infants (according to gestational age)

Challenge
(condition)

Recommended

Level of
mother-
infant
service

Care explanations *

Gestational age < 25
week (means 24
weeks and 6 days or
less)

All
levels

Apply palliative care (approved by the hospital advisory
Committee and informed parents)

Gestational age 25
to 31 weeks and 6
days

1 Take immediate action to refer to level III. Until transfer, infant
should receive supportive care as explained in Table 1 (approved
by the hospital advisory committee and informed parents)

2 Take immediate action to refer to level III. Until transfer,

Infant should receive supportive care as explained in the Table 1
(approved by the hospital advisory committee and informed
parents)

3 Apply aggressive care as explained in Table 1 (approved by the
hospital advisory committee and informed parents)

*In educational hospitals, aggressive care can be applied to infants under the palliative care upon
agreement of parents and the ethical committee.
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Table 3
Clinical recommendation for infants with severe asphyxia

Challenge
(condition)

Recommended

Level
of
mother-
infant
service

Care explanations *

Infant with
severe
asphyxia

1 Palliative care and/or supportive care should be provided according to the
infant’s clinical condition (needs approval of the hospital advisory
committee and informed parents). Apply appropriate clinical care without
referring to other levels

2 Palliative care and/or supportive care should be provided according to the
infant’s clinical condition (needs approval of the hospital advisory
committee and informed parents). Apply appropriate clinical care without
referring to other levels

3 Palliative care and/or supportive care should be provided according to the
infant’s clinical condition (needs approval of the hospital advisory
committee and informed parents)

*In educational hospitals, aggressive care can be applied to infants under the palliative care upon
agreement of parents and the ethical committee.

Table 4
Clinical recommendations for infants with inherited metabolic disorders or severe life-threatening

congenital abnormalities
Challenge
(condition)

Recommended

Level of
mother-
infant
service

Care explanations *

Infant with
severe life-
threatening
disorders

1 Palliative care should be provided according to the infant’s clinical
condition (needs approval of the hospital advisory committee and
informed parents). Apply clinical care without referring to other levels

2 Palliative care should be provided according to the infant’s clinical
condition (needs approval of the hospital advisory committee and
informed parents). Apply clinical care without referring to other levels

3 Palliative care should be provided according to the infant’s clinical
condition (needs approval of the hospital advisory committee and
informed parents).

*In educational hospitals, aggressive care can be applied to infants under the palliative care upon
agreement of parents and the ethical committee.

In addition, using to the experts’ opinion, "neonatal moribund" in the clinical setting was de�ned as
follows:
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1. Infants born before 25 weeks’ gestation (up to 24 weeks and 6 days)
2. Con�rmed cases of severe asphyxia according to Table 1 con�rmed by of two pediatricians

(preferably neonatal subspecialists). Consultation with a pediatric neurologist is recommended.
3. Con�rmed cases of severe lethal malformations and/or severe lethal chromosomal/ genetic

disorders (<link rid="Sec10">Appendix</link>)

This de�nition was very helpful for clarifying the issue for religious authorities and obtaining the
jurisprudential ruling (fatwa).

Discussion
This study was the �rst nationwide attempt to prepare a comprehensive framework for professional
management of a challenging medical situation and to gain insight into the problems of PPIs, such as
extremely preterm cases as well as infants with severe asphyxia and lethal congenital anomalies/severe
inborn errors of metabolism. This guideline can support prenatal counseling in Iranian hospitals with
various medical facilities (i.e., level I/II/III neonatal care) to achieve more homogeneity in newborn
medical care.

There are several considerations in the literature and national guidelines with different approaches to
problems of PPI. For instance, in Taiwan, 86% of the NICU nurses agreed with “do-not-resuscitate” and
70% agreed with "withdrawal of advanced treatment" for severely ill neonates in the NICU [16]. However,
Huang et al. (2013) found that 70% of the practitioners did not support "withdrawal of life-preserving
treatment", mainly due to religious beliefs. Additionally, many other factors can in�uence the healthcare
practitioners’ decision, such as the family size (number of children), workload on the hospital personnel,
the parents' preference, infant’s sex, hospital facilities or resources, history of infertility, and
socioeconomic status of the family [17, 18]. Thus, according to the German Medical Association, the �nal
decisions should be made regarding different situations and cannot be the same for all PPIs [19].

Prenatal counseling for PPIs' families is a di�cult task for medical professionals. In most cases, the
parents themselves may not wish to be the primary decision makers in withdrawing care. We suggest that
parents should be informed about almost all medical procedures.

There are two main approaches to PPIs: 1) priority to save infant’s life until death is inevitable, 2) waiving
advanced medical care when very low quality of life is prospected [20]. These two approaches have own
supporters/opponents. The present study was conducted to introduce a new protocol based on Shiite
(Shiah) jurisprudence considerations in which all medical practitioners are obliged to preserve human life
in any possible way until inevitable death is predicted in a short period of time (in a few days). This
de�nition is equivalent to "dying" and "life-limiting conditions" in a study by Nice, which states that
palliative care should be provided until "death in peace" occurs [21]. However, the Nice’s guidelines did not
mention any clear criteria for decision-making by involving the healthcare team while our guideline is
more transparent with measurable criteria to make a diagnosis (i.e., for moribund), which can be applied
in all parts of Iran without individual interpretation (Table 1 and 5).
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Extremely premature infants
Compared to other types of PPIs, prematurity has a clear cut-off point (GA) for classi�cation upon which
the majority of the studies in the literatures and guidelines have focused [4]. Along with the increase in
the survival rate of extremely premature infants in recent years, the risk of morbidities and a "low quality
of life" has increased as well. According to GA, the infants were divided to two groups: newborns with GA
below 25 weeks and those with GA between 25 and 32 weeks. For the �rst group, the present guideline
recommends palliative care in all levels of mother-infant medical services. Supportive care should be
launched immediately for the infants born between 25 and 32 weeks’ gestation. Then, the newborn
should be transfer to a level III hospital as soon as possible.

Several recent studies (between 2000 and 2020) have been conducted in NICUs of different areas of Iran.
The results have not shown favorable outcomes in infants born before 25 weeks’ GA. For infants born
between 26 and 28 weeks’ gestation, studies have shown an infant mortality rate of 48-70% in Iran [10,
22–25]. Similarly, a meta-analysis by Sahebi et al. (2018) using the Middle East population data revealed
a 32% infant mortality rate for VLBW infants (≤ 30 weeks), while the rate was higher in African countries
(55%) [15]. Regardless of IUGR infants, this is rate of outcomes for newborns born before 30 weeks of
gestation.

The results of the present qualitative study suggest that there are not enough facilities for swift transfer
of all very premature babies to NICUs in many Iranian cities. According to panel discussions, most of the
province capitals have NICUs. However, other facilities and hospital staff skills may be insu�cient to take
care of babies born before 25 weeks’ gestation. Many guidelines are based on the assumption that very
premature infants are only born at level III medical centers. However, the present study provided a
guideline for medical teams of level I and II hospitals as well to manage such infants.

The Switzerland guideline (2017) recommends palliative care for newborns with a gestational age of 22
0/7 to 23 6/7 weeks without indications for Cesarean section and aggressive care, even when parents
disagree with it. They recommend Cesarean section and aggressive care for all newborns with a GA of 25
0/7 to 25 6/7 weeks without parents' consultation. The GA between these two groups is de�ned as the
'gray zone', which has some criteria for making treatment decisions [26].

Although our guideline and the Switzerland guideline are similar for birth at 25 0/7 weeks of gestation
and above, they are different for lower gestational ages (<25 weeks) due to differences in medical
resources and country territorial area.

The Fetus and Newborn Committee of the Canadian Pediatric Society has almost the same
recommendations for infants born before or at 21 (palliative care) and between 22 0/7-25 6/7 weeks’
gestation (gray zone). In addition, the Canadian recommendation is similar to our guideline for a
gestational age of 24 0/6 weeks. The Canadian protocol also has a gray zone with other factors in
addition to GA for decision-making [27]. By improving medical facilities in the country, this guideline can
be modi�ed in the future.
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Similarly, Hussein et al. (2010) recommended that taking care of newborns with GA ≤ 28 or birth weight
of ≤1000 g may not be a good choice in low-income countries because of limitations in medical
resources and high mortality rates among them. Instead, healthcare professional should focus on the
newborns at higher GA [28]. In addition, recent Australian guidelines suggest that clinician should
primarily make decisions for infants born at 25 weeks’ gestation [29]. However, the healthcare providers
believe that parents prefer to provide medical care for infants born at or after 23 weeks’ gestation [30].

According to the American Academy of Pediatrics and the American Heart Association, resuscitation of
newborns with a GA of < 23 weeks has no indication due to the high risk of mortality and/or
unacceptable consequences in the surviving infants [31]. On the other hand, the Dutch guideline on
perinatal practice in extremely premature delivery lowers the limit offering intensive care from 24 0/7
weeks to 25 6/7 weeks’ gestation [32]. The guideline does recommend transfer to a tertiary center at
23+4/7 weeks to allow su�cient time for (repeated) counseling within 24 h in the tertiary center [30].

Infants with severe asphyxia
The present guideline recommends supportive/ palliative care for severe asphyxia according to the
infant’s clinical condition, upon approval of the hospital advisory committee and informed parents,
without referring to a hospital with higher levels of care.

Since diagnosing asphyxia and its severity has always been a challenging situation for neonatologists
and perinatologists, we de�ned severe asphyxia as a condicition in which no treatment can cure the
asphyxiated newborn and only postpones death. This de�nition is similar to "very poor prognosis" in the
most of other studies [33–36]. Furthermore, in the present study, a diagnosis of severe asphyxia must be
con�rmed by at least two pediatricians or neonatal specialists, and neurological consultant can be
helpful. In a study by Bhata et al (2006), palliative care was suggested for three groups of newborns:
those born before 23 weeks’ gestation, those born with fatal congenital abnormalities, and those not
responding to aggressive therapy (inevitable death) [37]. Similarly, we recommend palliative care for
severe asphyxia whenever the newborn does not respond to aggressive treatment. Since it is not possible
to diagnose severe asphyxia at the time of delivery, the medical team must perform resuscitation and
necessary treatments using medical facilities. Whenever no response to treatment is observed and the
newborn’s condition meets the severe asphyxia criteria, only palliative care is indicated. However, only a
few medical centers have the facilities for providing hypothermic care for HIE infants in Iran.

Infants with severe life-threatening congenital abnormalities
The present framework suggests palliative care, according to the infants’ clinical condition, for severe life
threatening genetic/congenital abnormalities and/or errors of metabolism without referring to hospitals
offering higher levels of medical care. The clinical support should be done after obtaining approval from
the hospital advisory committee and informed parent. According to the German Medical Association,
decisions on the optimal care regarding these critically ill neonates are dependent on the situation and
cannot be generalized to all cases [19]. A survey in Iran reported that the majority of the NICU
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pediatricians and neonatologists did not agree to aggressive care in infants with severe anomalies
including genetic disorders and advanced asphyxia [38].

There is not a constant de�nition/criterion for decision making about the ethical aspects of lethal
congenital anomalies in the prenatal setting [39]. Wilkinson separated these newborns into two groups:
"fetal neonatal death" in which, despite treatment, all newborns would be expired without exception, and
"usual fetal neonatal death" in which, despite treatment, newborn death is often inevitable. Anencephaly,
trisomy 13 and 18, Potter syndrome, holoprosencephaly, and thanatophoric dwar�sm (thanatophoric
dysplasia) have been considered as the most common fatal malformations. However, an important
question is as infants with this type of disorder live for weeks to one year, should it be considered a fatal
condition. Finally, palliative care would be ethically acceptable if a very high probability of early death or
severe disability is predicted after adequate aggressive treatment is provided [39]. We suggested
palliative care for congenital fatal malformations (Appendix). In addition, a study in Saudi Arabia
suggested palliative care according to Islamic ethics code for severe fatal malformations with a
prospective survival time between one hour and 30 days [40], with a larger list than the list suggested by
Wilkinson study and shorter list compared to our guideline [39].

According to the Switzerland guidelines, if the healthcare resources are limited and effective treatment
needs to be prioritized, the care should be given to cases who may have more marginal bene�ts in
receiving it. It is not moral to deprive only a certain group of very poor prognosis patients (i.e., very
premature newborns) from receiving aggressive care [26]. Thus, our guideline complies with this
approach for these fatal anomalies. In other words, because almost all cases with a poor/very poor
prognosis are included in our guideline (extreme premature infants, severe asphyxia, severe life-
threatening congenital abnormalities), the present guideline complies with the Switzerland guideline.

Although there is no signi�cant difference in the management of two groups of PPIs (asphyxia and
severe fatal abnormalities) in this study, the guidelines can be revised at any time considering the very
quick advance in medical knowledge, skills, and equipment at level III neonatal care centers. For example,
before 2000, cardiac surgery for transposition of great arteries (TGA) or congenital diaphragmatic hernia
(CDH) was associated with a little chance of success in our country. However, in the recent years, infants
with these anomalies are not at high risk of death [41–47]. Another important recommendation of the
present guideline is that the medical treatment should be allowed to offer aggressive care to some
infants receiving palliative care to 1) investigate and evaluate new and/or aggressive treatment methods,
2) increase the staff’s experience and capabilities, and 3) train subspeciality residents. In this regard, the
medical team should provide a clear and su�cient explanation to the parents about treatment strategy
change (from palliative care to aggressive care), obtain their consent, and consider all ethical issues (like
obtaining ethical clearance from the ethics committee). In such cases, medical ethics should be followed,
the parents should receive psychological support, and all procedures should be carried out free of charge.
Suggestions
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We suggest complementary studies within �ve years of implementing this guideline to assess its impacts
and revise its recommendations. For example, it may be necessary to revise the "gray zone"
recommendations by including other factors in PPI survival and/or changes in the list of abnormalities. 

Conclusion
A guideline was developed in the present study in collaboration with Islamic religious leaders,
specialist/subspecialist physicians, healthcare professionals, medical ethicists, and parents. In addition,
we reviewed the published papers and guidelines about PPI managements and its changes against the
background of accumulated evidence drawn from different countries during the past few years. Thus, the
present guideline covers the main areas of concern and clearly states the responsibilities for decision-
making regarding prenatal counseling for PPIs across Iran. Finally, the present guideline was approved by
Iranian Supreme Ethics Council and available in their website at the following link
https://medethicsnet.behdasht.gov.ir.
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