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ABSTRACT

KF his study examines the changes in the foundations of civil liability for environmental damages in the\
Iranian and European Union (EU) law. This is fundamental, descriptive-analytical research
implemented with the library method through notetaking. The importance of analyzing this issue is
evident from the clear tendency of the laws of most European countries to accept and recognize
absolute civil liability instead of fault-based civil liability in important documents approved at the EU
level. In the current research, changes in the basics of civil liability for environmental damages have
been investigated in two general areas of substantive and formal changes. The substantive changes
could be classified as "privatization" and "collectivism" of civil liability for environmental damages.
On the other hand, formal changes can be regarded as "absolutism and despotism" in civil liability for
environmental damages as well as "an evolution in the demonstrative evidence system regarding civil
liability for environmental damages". Due to the destructive consequences of environmental damages
for people's daily lives, many legal systems tend to take the responsibility of affirming these damages
from the judicial authority. It is assumed that harmful behavior is committed, and it is the defendant
who must prove that he/she did not commit such behavior or without an emergency reason. This could
be the most important development in the civil liability system for environmental damages in the
European Union. The outstanding result of this study is that the European Union has experienced
important developments in regulations regarding the protection of the environment and is executing
instructions while Iran's laws are far from these developments.

Keywords: environmental damages, Iranian law, the European Union law, absolute liability,
collective liability

. /

INTRODUCTION:

Close analysis of the civil liability in Iranian laws and international documents shows that the
traditional civil liability rules are not efficient for compensating environmental damages since it is
based on fault, and the law of civil liability is not responsive to general interests and rights since it
simultaneously supports private rights and properties. Some jurists expand environmental damages to
include harm to properties, individuals, and the environment itself, which disrupts the environmental

balance. Therefore, the custodians and users of environmental elements are considered the victims of
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ecological damages, and therefore they can file a lawsuit and demand compensation because any type
ofpollution is considered a violation of human rights and is a kind of fault. The traditional civil liability
system is based on the theory of fault. In general, three cases are considered in the theory of fault. First,
innocence is in priority, meaning that if someone has committed an act and damage is caused, his
innocence is emphasized, not his responsibility for causing the damage. Second, proof of guilt is
required to convict the agent, and finally, the agent must accept the fault. The theory of fault belongs to
traditional societies, which do not fit the requirements of Iran's developing society. Its most important
drawbacks are that it is tough to assess environmental damages; Second, proving the relationship
between pollution and environmental damages is difficult and in some cases impossible; Thirdly,
environmental damages have very little incentive to follow up and claim environmental damages, and
finally, the condition for realizing civil liability, i.e. violation of individual property rights, is not
provided. The reasons for the failure of the traditional rules of civil responsibility in this regard are that
the victims of environmental damages have very little motivation to pursue and claim environmental
damages. Proving casual elation as well as evaluating environmental damages is difficult and even in
some cases it can be beyond the authority's ability. Since, in most cases, the components of the
environment are not considered private properties of individuals, the condition for realizing civil

liability, 1.e. violation of individual property rights, will not be met.

Given the theory of civil liability regarding compensation for environmental damages, the injured party
can get his rights if he proves that the agent committed a mistake, and the damage caused to him is a
direct result of the agent's fault. The agent also has the opportunity to prove that the damage was caused
by the fault of the injured party or due to a natural irresistible power to eliminate his liability. According
to this theory, committing fault and error is the main condition of civil liability. In addition, in some
legal systems, if the agent cannot recognize and is not capable of assigning a fault (like an unintelligent
minor and insane), there will be no responsibility to compensate for the damage. In general, the
remarkable feature is that this theory considers everyone responsible for the consequences of his
actions and gives responsibility a personal aspect, which increases caution among people. It is
influenced by criminal liability where committing a fault is the main condition of the individual's
responsibility. The present research aims to examine the different legal opinions about civil liability for

environmental damages compensation, and the place of fault in this type of liability to help better
understand civil rights regarding environmental damages compensation. No research about civil
liability for compensation of environmental damages with an emphasis on "the role of fault" has not
been published. Substantive developments in the foundations of civil liability for environmental
damages in the laws of Iran and the European Union

1. Collective civil liability for environmental damages
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A major reason for making civil liability a collective liability is related to the definition presented in
new discourses and approaches regarding the right to a healthy environment. In a comprehensive
definition of this right, the right to a healthy environment refers to those rights established for
protecting the quality of human life as well as the destruction of the biosphere and nature. In research,
the right to a healthy environment is defined as follows: "The inalienable and unobjectionable human
right by which every individual and all human beings collectively have the right to share and enjoy a
healthy environment together with the collective responsibility of preserving its health to preserve
human health (including present and future generation) and all-round development (economic, social
and cultural)"1. This definition has taken into account the majority of the modern elements of the right
to a healthy environment for several reasons. First, it has been introduced as a right. Second, it states
that human beings collectively deserve to share and enjoy a healthy environment. Third, this right is
combined with the collective liability to preserve it. Fourth, it has considered future generations and the
issue of sustainable development. Therefore, except for some controversial elements —e.g., the owners
of this right (individuals or society) and being the third generation or independent of this right from

other human rights — this could be a suitable definition.

Of course, it should be noted that analyzes presented so far on the right to a healthy environment are
based on the doctrines of the international law of solidarity and the transnational origins of collective
rights. In other words, these analyzes are similar. Intellectual conflicts between collectivists and
individualists have in turn affected these rights Analyzes have found a dual orientation based on an
"individual basis" or "collective basis". This attitude was similar to the extensive fight of the defenders
of the rights of the first generation (rights of freedom) and the rights of the second generation (rights of
equality) in the years after World War II, while with the end of the Cold War, this conflict also ended and
moved towards Solidarity rights.Several new rights claimed to have a collective nature, took a different
path during the evolution of their rules, and were distinguished from the rights of their "companions". It
is totally clear that the right to a healthy environment was first defined based on the teachings of
international law and within the framework of transnational rules, and then entered into the constitution
and national laws. The dominant theory that defended the international content of these rights was the
"collective" nature of the right to a healthy environment, along with other collective rights including the
right to peace, and the right to the common heritage of humanity. Competing analyzes, especially those
related to the right to a healthy environment, were presented in the framework of a transnational
understanding of this category of rights.

However, the subsequent developments revealed that the right to a healthy environment is not enough
compatible with its initial analysis. The most important evolution that made this right independent was

its entry into the domestic laws of countries and its recognition in domestic public law. Therefore, the
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right to a healthy environment is completely distinct in terms of its entry into the rules of national law,
compared to its fellow trains (i.e. solidarity rights). In domestic public law, the analysis of this right
nature requires a "theoretical break" from the common and "habitual" analyzes of it in the texts
presented so far. Currently, the right to a healthy environment has evolved in terms of nature and basis
in domestic public law and cannot be accurately adapted to the previous common analysis. Contrary to
the international analyzes of the environmental right and the criticisms of its nature in this framework,
the right to a healthy environment has been consolidated in domestic public law and its "inconsistent",
"collective" and "soft" nature is changed. In addition, with the recognition of this right in the
constitution, ordinary laws and administrative and judicial procedures of it have become the claim of
each citizen against the government, which ultimately benefits the entire human society, nature, and
even future generations. Another reason relates to changing approaches regarding environmental
damage in new discourses. Jurists have divided the damage into two distinct groups material and
spiritual2. The third type, called collective damage, is less discussed but is crucial in the discussion of
liability regarding the environment. That is, sometimes damage can hardly be limited to specific
people. It is inflicted on an unlimited group and is so widespread that no one can consider himself the
main victim and claim compensation3. Therefore, the damage comes to a population or a group of
people without being able to identify a certain person to be the direct goal of this damage.

In the first paragraph of Article 2 of the Draft Principles (2006) regarding the International Law
Commission, the damage is defined as "significant harm to persons, properties, and the environment,
which includes the following:A- Harm to life or physical injury; b- Damage to property, including
cultural heritage; c- Damage caused by a disturbance in the environment; D- Costs of usual measures to
restore the former state to the property or the environment, including natural resources; E- Costs of
common countermeasures. Damage is also defined in other international documents*.

Therefore, damage means harm that occurred as a result of an act or omission of an act by a (real or
legal) person, or natural disasters to individuals, properties, or the environment. This word has found
different dimensions due to developments at any point in time and in different fields. Including the
judgment of the "Trill Smelter" arbitration, Article 1 of the Paris Convention on Liability to Third
Parties in the Nuclear Energy Field (1960), Article 1 Paragraph 7 of the Brussels Convention on the
Liability of Operators of Nuclear Ships (1962) and the Convention on International Liability For
damage caused by space objects (1972).In all these cases, the damage is defined as loss of life, personal
injury, loss of property, or damage to it. Environmental damages/loss caused by risky actions,
regardless of whether accompanied by physical injuries and financial losses, is independent of damage
to persons and property’. Therefore, international law has adopted a collective responsibility approach
to support beneficial but risky activities for society, support innocent victims, and not impose heavy

environmental damages on only one beneficiary.
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More precisely, international law tries to compensate for damages in a group by obligating insurance or
financial guarantees or establishing compensation funds. In fact, according to the realities of the
international community, international law supports the sharing of social costs, and it seems logical that
the responsibility resulting from non-prohibited actions is a form of sharing compensation for
environmental damages. Also, compensation by the government leads to the social distribution of risk
and benefits to social cohesion.After all, the understanding of the environment as a common global
heritage is the basis of many theoretical discourses and practical actions aimed at protecting the
environment. Regarding the global interest in the "protection of the world heritage", according to
Article 4, each member of the convention has to ensure the "identification, protection, preservation,
introduction and transmission of heritage located in its territory to future generations". This duty
includes "all attempts to achieve this goal using the maximum resources and, if necessary, using any
assistance and international cooperation".

In light of this understanding of the environment, operational guidelines have emphasized a close
relationship with the World Heritage Convention and strengthened cooperation with other agreements.
These conventions include the 1992 Convention on Biological Diversity, the 1979 Bonn Convention
on the Conservation of Migratory Species of Wild Animals (CMS), the 1974 Convention on
International Trade in Endangered Species of Wild Fauna and Flora (CITES), the Convention Ramsar
about wetlands of international importance, especially as a habitat for waterfowl (Ramsar). In
protecting biodiversity, none of these documents work alone.

In some international documents regarding environmental protection, the right to benefit from the
environment is mostly considered an individual right, but in others, it is a collective right. For example,
the Stockholm Declaration defines the right to a healthy environment as follows: "The right of man to
enjoy freedom and wellbeing and suitable living conditions in an environment that allows him to live
with dignity and happiness." According to the African Charter of Human Rights, the right to a healthy
environment is presented as an independent concept from other human rights and tries to make the right
to a healthy environment an independent right for people. According to this document, the right to a
healthy environment is "the right of the people to enjoy a satisfactory environment suitable for
development". The important issue in this document is that, unlike the American Convention on
Human Rights and the Stockholm Declaration, which considers this right for individuals, it considers
the right to a healthy environment as a collective concept and belonging to "the people".Therefore,
according to this charter, the right to a healthy environment is an inalienable and inalienable human
right by which every human being and all human beings collectively have the right to share and enjoy a
healthy environment along with the collective responsibility of maintaining the health of the
environment to They have the preservation of human health (both of the current and future generations)

and all-round development (economic, social and cultural).
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This definition includes most elements of environmental rights. First, it is introduced as aright. Second,
human beings collectively deserve to share and enjoy a healthy environment. Third, this right is
combined with collective liability. Fourth, it attends to future generations and sustainable development.
In addition, according to Article (24) of this charter, "all people have the right to enjoy a satisfactory
environment that is suitable for their development." In fact, this article does not consider the right to a
healthy environment as an individual human right, but rather a collective right given to all people.
However, this issue does not prevent the African Commission on Human Rights, especially regarding
recent events of violating this article and concerning other articles of the Charter, from interpreting this
article in this specific way and imposing obligations on EU members to respect individual as well as
collective rights.However, it should be remembered that the right to a healthy environment is
considered collective due to the collective nature of solidarity rights. But like other rights of solidarity,
it will not prevent citizens from benefiting from the rights individually and as a group. Of course, there
are different opinions about whether individuals can independently benefit from solidarity rights in the
same way as other human rights and have the possibility to claim. One view is that instead of
individuals, it will be sufficient to identify the representative body of the society and give the
responsibility of the demand to the government.

Consequently, even the so-called collective rights can be reduced to individual rights. In other words,
people have the right to peace, the right to development, and the right to a healthy environment, but
since the realization of these rights makes governments and groups (notindividuals) involved in its
demand, they have found a collective nature.In domestic laws, even at the level of the constitution, as
the most important legal text in any legal system, there are clear tendencies toward collective liabilities
in preserving and protecting the environment. Specifying the necessity of environmental protection in
the constitution can have various reasons, including the seriousness of environmental protection, and
the wide and complex nature of environmental problems, which require collective political action to
protect all members of society6. When environmental protection is defined as a norm in the
constitution, the need for social attention to this necessity will be emphasized. Therefore, the need for
collective

protection of the environment as well as the recognition of collective responsibility for environmental
protection is highlighted again. A basic theoretical basis for such a belief'is that if environmental values
become a collective value, environmental protection benefits all these different groups, and if it is
preserved, they will all benefit equally. Therefore, an important goal of the environmental protection
system, along with culture building for transforming the environment as a collective value, should be to
create a balance of the common interests in the environment7, which requires the development of a

social justice system.
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1. Privatization of civil liability for environmental damages

From a conceptual perspective, privatizing civil liability for environmental damages is based on the
premise that not only governments are obliged to compensate for environmental damages, but also the
private and nongovernmental sectors can and even should accept this obligation. The privatization of
civil liability for environmental damages is justified by two reasons; First, it is more compatible with
choosing the theory of risk as the basis of responsibility for compensation of cross-border damages
caused by dangerous activities. In fact, according to this theory, the person who created the risk and
seeks to gain economic benefits must bear the harmful results of controlling the activity. This person is
the beneficiary of a harmful activity due to the dominance of the private economic system in the modern
world. Second, the extent, irreparability, and unknown nature of many transboundary damages,
especially environmental damages, have been effective in encouraging governments to remove
responsibility for transboundary damages®.

Privatizing civil liability for environmental damages has been partially introduced into the approach of
Iran's legal system. Meanwhile, at the level of the European Union, more serious attention has been
paid to this category and important documents have been approved by the European Union
members.The most important aspect of identifying the privatization of civil liability for environmental
damages in Iran is specifying the responsibilities of legal entities to protect the environment. The
legislator may indirectly punish legal entities by ruling to prevent the establishment of polluting places,
like the budget law of 1328, which, according to note 30, prohibits the establishment of factories and
workshops in cities and their suburbs if they are injurious to health or disturb neighbors' conform.
Sometimes legal entities are punished by punishing the manager of legal entities. For example,
according to Article 568 of the Islamic Penal Code, in case of the destruction of historical and cultural
property by legal entities, any of the managers and officials who give orders will be sentenced to the
prescribed punishments. Although the principle of personal punishment has been accepted because the
responsibility for the polluting activities of a company rests with its managers the responsibility of legal
entities has been considered indirectly’.

On the other hand, the European Commission in its amendment bill, imitating the Lugano Convention,
assigns the responsibility to the "operator" or "beneficiary". In this document, a beneficiary is the one
who supervises an activity.

In other words, the beneficiary is the response according to the principle of "the polluter must pay" and
therefore is a person other than the owner or occupier of the contamination. In the proposed directive, a
co-user is definedas a person who performs the activities mentioned in the directive. The definition of
"beneficiary" was one of the most controversial topics among the commission, European Union
members, and non-governmental organizations. It was generally agreed that a beneficiary is a person

who has control over the harmful activity as the focus is on "practical control". From the directive view,
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"beneficiary" is a natural or legal person, whether private or public, who executes or controls a
professional activity, or if it is foreseen in the national law, he is the one with the decisive economic
power over the operation and has the license for these activities; A beneficiary is a person who has direct
control, i.e. is responsible for day-to-day management, not indirect control. Therefore, it does not
include parent companies. Also, any economic enterprise that exploits an activity - even if it is practical
- can be recognized as a beneficiary according to the directive'®.

In Article 7-161 of the French Environmental Liability Bill, which combines Articles 6-2 (Definition of
Operator) and 2-7 of the Directive (about professional activities), "beneficiary is defined as follows:
"Concerning the purpose of the European Community Legislator, the operator must be a person who
can effectively and efficiently carry out preventive and remedial measures. Effective control in the
context of the activity, job, or company means refers to a beneficiary's efficient management. This
article does not include shareholders, credit institutions, government officials who are responsible for
administrative control, and also official officials".Most countries with customary laws have accepted
the responsibility of legal entities.However, several countries have rejected this responsibility. The
argument of the opponents of liability for legal entities is that some types of punishment, including
imprisonment, cannot be implemented for these people, while the supporting countries, including the
European Council of Ministers, believe that financial and cash punishments should be used instead of
imprisonment' .

In penalizing legal entities, a point should be attended to: the financial penalty should be determined
carefully since if it is very low, it may seem negligible compared to environmental pollution for the
agent (e.g., a factory), and if it is very high, it may cause economic problems or even unemployment. A
reasonable solution proposed by the European Council of Ministers is to deposit the obligation on
behalf of legal entities. The obligation is an amount of money determined by estimate, or it is a specific
amount of money determined by the judge for each day of delay in fulfilling the obligation, to oblige the
different agents to perform it. It allows the judge to implement his decision. This punishment forces the
polluter to quickly take the necessary measures to stop the pollution, otherwise, a heavy fine will be
waiting for him'>.Another dimension that the European Union has focused on in the practical
realization of the privatization of civil liability for environmental damages is social regulation.
Regulation is a process in which the government allows or prohibits certain activities for individuals
and companies. These activities are mostly private and sometimes public, and the government takes
control of them through a continuous administrative process and generally through specific
administrative organizations (regulatory organizations). Regulation, also called "organization",
"regulation", "provision" or "adjustment", is a tool that largely expresses the interventionist effective
presence of the government in social and economic relations. Governments monitor and control many

products and services offered by tools'.
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Formal changes in the foundations of civil liability for environmental damages in the laws of Iran
and the European Union

Absolute liability is a term used in Anglo-American law for liability based on no fault, which is used for
several quasi-crimes. "Absolute liability" is used when the responsibility exists without fault, but the
defendant is relieved of it by proving an external factor as the cause of the damage. This liability is
based on no-fault for criminal acts and is never applied to non-criminal acts. It is only used for activities
that are legal but dangerous, like those that "Responsibilite Pour Risque" is applied in written law
without any breach of duty being required. It should be noted that absolute liability is described with
different terms, including Liability without Fault ( responsabilité sans faute), Presumed Responsibility,
Objective Liability (responsabilité objective), and Risk Liability (responsabilité pour risqué crée). For
the first time, absolute liability for environmental pollution was foreseen in the " Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA) (1980) in the United States, and
the American states adopted it regarding the release.

Dangerous substances were accepted into nature. Although the historical root of absolute liability in
common law goes back to the responsibility against the damages caused by animals and the employer's
responsibility towards the workers, gradually, it was accepted for activities with unusual risks and
environmental pollution. Absolute or no-fault liability is a new definition in civil liability law as well as
modern criminal law. In short, absolute civil liability is a kind of civil (or criminal) liability that does not
require psychological proof where the mere act of material behavior constituted by a crime/violation
causes civil liability. Therefore, this type of responsibility is completely related to crimes with no need
for proofofapsychological element.

These violations, also called material or absolute violations, it is thought that the perpetrator can be
imposed by a guarantee of execution, including punishment, by simply performing a material act. This
is justified by the close relationship between the psychological element and the material element with
absolute liability. In the common law, it is supposed that crimes with absolute liability may be
committed without any psychological element and by performing only an aspect of the material

element14.

1. The tendency of the legal system of Iran and the European Union towards absoluteness of civil
liability for environmental damages

In Iran, there is no clear sign of accepting this approach in the environmental legislation process. In
some countries, the absolute nature of environmental crimes has eliminated the burden of verifying the
psychological element in environmental crimes and made the legal and judicial confrontation with
these crimes easier. Instead, these changes have put the duty to prove the lack of psychological element

has been placed on the defendant's shoulder. But in Iran, the judicial authority is still obliged to prove
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the psychological element of such crimes along with the other two elements, i.e. legal and material, to
establish criminal liability and the possibility of applying the guarantee of legal enforcement against
environmental crimes. It seems that such an approach is not rational in any way and is in clear conflict
with the new criteria in the field of criminal liability resulting from the commission of environmental
crimes. However, accepting no need to prove the psychological element in environmental crimes and
confining it to committing criminal behavior, on the one hand, frees the judicial authority from the
difficulties of proving the crime's psychological element, and on the other hand, makes it easier to
prove the occurrence of the crime. It also enforces the preventive mode of relevant laws because
everyone will know that should be more careful about environmental damage. The sensitivity to the
environment increases to an extent that even without the need to prove the psychological element, any
type of harmful behavior toward the environment will be a crime, and the perpetrators will be held
criminally responsible.

The lack of need to prove the psychological element in environmental crimes will be doubly important
when it is understood that in the modern world, usually many environmental crimes are carried out in a
corporate (participatory) manner and sometimes by legal entities while accepting the "principle of
differentiation in punishing environmental crimes", manifested by the lack of need to establish the
psychological element, problems caused by the need to prove a psychological element in the criminal
behavior of legal entities or in the assumption of committing a crime cooperatively will be eliminated.
On the other hand, a problem in Iranian's laws for compensating environmental damages (regardless of
whether these damages directly caused harm to people or whether they only target the environment) is
the lack of a proper basis for the government's civil liability, because usually, the courts condemn
environmental polluters to compensation based on the laws established on the theory of fault. This is
even though this theory leads to many problems in environmental issues because it is very difficult to
prove the fault of the polluter and when the environmental pollution has direct victims, their motivation
to file a lawsuit and claim damages will be reduced. This difficulty is doubled when the government is
the cause of the loss, because the structure of the government consists of employees whose actions may
cause a lot of damage to the environment without being related to the government apparatus, as a result
ofthe loss in the maze of proving the causal relationship between The act or omission of the cause of the
loss and the damage caused, and then proving the fault of the cause of the loss, will be caught and maybe
discouraged from filing such a lawsuit".

In the European Union, the approach of the legal system of England is mentioned, which is one of the
most important legal systems in the world today, which focuses on the absolutism of environmentally
damaging behaviors. The approach of the English legal system, in this case, can be examined especially
for environmental crimes, but the point is that for harmful behaviors as well as environmental crimes,

the principles emphasized by jurists regarding the absoluteness of liability have followed the same path
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and no difference exists in this respect between theoretical foundations and approaches. A clear
example is the tendency to omit the need to prove the intentionality of environmental crimes, and
instead, let the judicial authority verify this intention in the committed behavior and accept no-fault
liability (purely material) or, in other words, absolute liability in environmental crimes. England seems
to be the first legal system in which the tendency to accept criminal liability without fault, or based on

committing a material element, without considering the psychological element has beenformed16.

3.Developments in demonstrative evidence of civil liability for environmental damages

The evolution in the evidence system regarding complaints of civil liability for environmental damages
should be studied based on the belief in absolute liability, and regarding it as the basis for environmental
damages. Since absolute liability is the basis for the realization of civil liability for environmental
damages, the demonstrative evidence for liability also becomes distinctly different from what is
commonly proposed.This development is caused by the belief in the absoluteness of liability. In the
transformation of the basis of civil liability from fault to absoluteness, the way of presenting evidence
to prove complaints also changes significantly, while if the civil liability is based on fault, the
demonstrative evidence is mainly the confession of the defendant to what he has committed. If absolute
civil liability is realized, the demonstrative evidence is mainly based on the committed behavior. In
other words, if the civil liability is based on fault, the priority of proving complaints is the defendant's
confession of his harmful behavior. Therefore, if the defendant does not admit to what caused the
damage, it will be difficult to prove the damage complaint on his part.

On the contrary, if the basis for realizing the civil liability is not the fault of the defendant, but merely the
commission of a harmful behavior, the commission of the behavior is enough to prove his liability. In
this assumption, even if the defendant did not admit to his behavior, his liability can be considered
realized by referring to the evidence and circumstances related to his behavior. Therefore, the
defendant's lack of confession is not an obstacle to proving the civil liability against the defendant,
because by referring to the peripheral condition of the committed behavior, his civil responsibility is
easily proven'’.

Basically, in the transformation from no-fault liability to absolute liability, one should know that the
industrial revolution in the 19th century weakened the appeal of the theory of fault because the new
production systems caused losses to workers and consumers, proving the fault of the damage caused
was difficult. Accidents caused by transportation and worker-employer relations in the industry further
showed the weakness of the theory of fault, and gradually the social theory of rights was proposed,
which denied the involvement of intent and fault in the occurrence of damage, and emphasized that
rights have social goals that should be reached. Jusran, the theory developer, believed that the theory of

fault was not fair while justice dictates that the person who has caused the damage must compensate for
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it even if no fault has been committed, instead of imposing the damage on a suffered person someone
with no role'®, Following these criticisms, the French jurist, Sally, also considered a criminal liability to
be separate from civil liability and denied the involvement of the moral and fault in causing damage.
Therefore, Reaper opined that due to the shortcomings of the theory of fault, its followers gradually
moved to a theory similar to the theory of risk. In this regard, the insistence of the courts on the labor
contract between the worker and the employer could be referred which considered the guarantee of the
worker's health as the result of the implicit contract of work, and the provision of the passenger's health
in the transport contract as the result of the implicit obligation for the benefit of the third party, to
prevent damages to workers and passengers. "’

Examining the basics of liability in law shows that a noted development in civil liability in terms of
explaining, diagnosing, and determining the basis of civil liability for environmental damages is a
thematic (or objective) liability while the fault has no place, and what matters is establishing the causal
relationship between the act/omission of an act and the damage. Many legal developments around the
world regarding demonstrative evidence systems for civil liability for environmental damages also
tend towards absolute liability to the extent that even the most loyal professors following the theory of
fault state that "although it is not the case today, soon it will turn out that most damages are compensated
through strict liability and this theory governs the principle of fault" Some jurists have spoken about
bringing civil liability closer to criminal liability. Several approaches focusing on the unquestionable
importance of the environment, its easy access, and its critical role in human life deem that
environmental crimes have a completely anti-human nature, and the principle of criminal strictness
against these trespassers perpetrators has been the top priority of legislators in some countries. One of
the most prominent manifestations of this strictness is seen in identifying the psychological element of
environmental crimes. Air polluting behaviors are also an important manifestation of environmental
crimes?.

Environmental crimes could be examined from various legal angles, including a psychological
perspective. Analyzing the psychological element of environmental crimes includes crustal material
raised in environmental criminal law and is different from the normal procedure of studies in criminal
law. Therefore, it could be analyzed as interdisciplinary by both environmental law and criminal
law.Regarding diagnosis, determination, and explanation of civil liability for environmental damages,
the criterion of fault theory is used in Iranian law, and seemingly, even though many professors and
theorists believe in the establishment of civil liability for environmental damages, the Iranian legal
system is far from assuming this type of liability. More precisely, many theorists of civil liability for
environmental damages believe that the environment is the basis of life and the formation of human
society; As a result, protecting it is the duty of all human generations. Today's man has more

responsibility in this field due to the excessive use of resources.
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Law, as the official system that shapes human relations, must fulfill its duty in protecting the
environment well. For this purpose, solutions have been designed in different branches of law,
including public law and private law. Public law by determining the international responsibilities of
governments and organizational responsibilities, and private law by specifying civil responsibility do
their duty in this case. Civil liability is a tool of private law to protect the property and financial rights of
individuals and to compensate for the losses incurred. In civil liability, the damage must be
compensated based on traditional principles. The basic elements of civil liability are damage, harmful
act, and the causal relationship between the previous two elements. However, due to the specific nature
of environmental damages, it is possible that traditional civil liability and its principles be insufficient
to meet the goals of civil liability. Therefore, civil liability can improve this role by developing special
solutions not specific to environmental damages. These solutions mainly consist of the wider use of no-
fault or absolute liability and tolerance in proving the causal relationship. These cause civil liability to
play a decisive role in compensating environmental damages and at the same time preventing such
damages from occurring’'.

The legislation system regarding the environment includes principles, regulations, and instructions that
must be observed not only by the EU institutions and both real and legal members but also should be
considered in all the policies of the EU. Therefore, the regulations of liability arising from the violation
of these laws are also very comprehensive and strict. In this type of liability, it is assumed that no-fault
liability better ensures the implementation of the EU policies and principles for environmental
protection.Seemingly, the main legal document available at the European Union to establish the system
of civil liability for environmental damages based on the criterion of absolute liability is the Directive
of the European Parliament, 2004, which believes in the realization of civil liability for environmental
damages based on environmental liability or civil liability without fault. In this directive, the mere fact
that the damage is imminent is considered sufficient to file a claim and the potential damage is allowed
to take preventive measures. Another necessary condition for claiming damage is that the direction
should be direct. Of course, this condition is more related to verifying the causal relationship between
the damage and the person's act, than to the conditions of claimable damage.

The meaning of the condition of direct damage does not mean that no other cause is involved in the
occurrence of the damage, but rather it refers to establishing a customary causal relationship.
Therefore, when the wind releases the polluting substances of a factory into the air and the villagers
suffer from respiratory disease, the usual reference of damage belongs to the factory, and the factory
cannot be exempted from paying damages due to the wind. Another condition for proving direct is the
ability to predict it based on its nature, not the amount. Regarding the environmental damages liability,
based on the following philosophy, this condition should be doubted or at least limited to cases where

the polluter was not at fault or negligent in not foreseeing the damage, because, for example, exempting
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a hospital that discharges its sewage into the city river and makes some people ill, simply because the
hospital officials could not predict the damage, is against legal justice and the goal of environmental
protection®.

The most important principle accepted by the European Union based on the belief in absolute civil
liability for explaining environmental damages is the "Payment by the polluter", which shapes the basis
for the complaints proof system. This principle is determined by the Organization for Economic
Cooperation and Development (OECD). This principle refers to the allocation of costs to prevent
pollution, established as a control regulation by public authorities, and encourages the members of the
European region to use rare environmental resources properly.Following the changes that occurred in
the evidence system regarding civil liability complaints caused by environmental damages, the proof
system of these complaints has also evolved. No need for confession in for proving complaints as well
as the emphasis on the importance of other proofs, especially in the UAE Legal and judicial proving
these complaints are among the most important changes. As much as the judicial authority is
disappointed by the action of the defendant to confess an environmentally damaging behavior, he can
attend to other evidence, including certificates and legal and judicial presumptions.

Therefore, there is no need for the defendant's confession for committing an environmentally damaging
behavior; it can be proved based on testimony and evidence of committing, or by referring to legal and
judicial presumptions. This is a prominent change in the demonstrative evidence of civil liability for
environmental damages since omits the need to obtain the defendant's confession to prove these
complaints only with the help of other evidence. However, the foundation of the civil liability system
and proof of liability based on fault in Iran's legal system greatly limits the ability of judges and judicial
authorities to transform this system.

Despite many lawyers' efforts to convince the legislator and official authorities to accept absolute
liability in the field of realizing civil liability for environmental damages, no positive development has
occurred in this field in Iran's legal system. The two judicial rulings mentioned before confirm that
Iran's legal system is facing a dilemma in changing traditional principles of civil liability caused for
environmental damages. While recognizing and accepting the basis of absolute liability, in practice,
will help the judicial authorities in easily affirming the liability and guarantee caused
by environmentally damaging behaviors. The weakness of Iran's legal system in this field is evident
while some jurists, referring to several jurisprudence principles including "no harm and loss", believe
that in the Islamic legal system, contrary to the notions, the absolutism of civil liability for
environmental damages not only existed before but at least these two important rules could be the basis
for the official and legal identification of absolute liability for environmental damages in Iran™.

Close analysis of the European Union's approach to evolution in the system of proving complaints of

civil liability for environmental damages reveals important points. Discussions about the expansion of
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the environmental liability regime in the European Union are very controversial since the tendency
towards environmental liability differs in each specific member. These issues often arise from policies
related to environmental incidents. The first action for describing the regime of civil liability for
environmental damages in the European Union dates back to the Directive on the care and control of
hazardous waste transport by ship, 1984. The first activities were limited to the establishment of a
liability regime for damages caused by sewage, which the European Commission presented in 1989
with a proposed directive on civil liability for damages caused by sewage. But this proposal was
canceled in 1993 when the commission thought of a broader liability regime. The first high-level goals
of the commission are related to the statement of its positions known as the Green Paper on
Environmental Liability in 1993, which was written about compensation for environmental damages.
This new measure was implemented in the Union at the same time as the signing of the Convention on
civil liability for damage resulting from activities dangerous to the environment (Lugano), 1993. This
convention is supported by the Council of Europe, which currently has more than 44 members. That is,
almost all the countries of the European continent are participating in its discussions, but only 9
countries signed it (Cyprus, Finland, Greece, Iceland, Liechtenstein, Luxembourg, Netherlands, and
Portugal).Conclusion

Protecting the environment is so important that the classical international liability based on the
commission of a wrongful act is now shaken, and the strict liability - which only requires proof of the
occurrence of harm, the occurrence of a harmful act, and the causal relationship between the harmful
act and the damage caused to the environment, - in government activities, judicial procedure, and
international arbitration, international documents and even domestic laws have been emphasized. The
International Law Commission, by raising the international responsibility resulting from acts not
prohibited in international law, through the approval of two draft articles of 2001 on "prevention of
transboundary damage caused by risky acts" and the draft principles of 2006 "allocation of damages in
damage transboundary due to risky actions", has taken a further step in protecting the environment. It
should be noted that the nature of this liability requires that, unlike the responsibility of governments

for internationally wrongful acts, there is no longer a need for " full reparation " and "adequate
compensation" should be replaced since this type of liability arises from the legal activity and In
compensation, it is not necessary to erase all the effects of that activity.

The basic approach of the international liability system to environmental damages is preventive and it
has shaped all the differences and approaches. In other words, the international liability law's view of
environmental damages is preventive rather than curative. This roots in the vast and some cases,
irreparable nature of environmental damages. This preventive approach is manifested in two ways in

this type of liability: the development of primary rules through secondary rules, and the acceptance of

absolute liability for the operator.
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Regarding the development of the primary rules through the secondary rules it should be mentioned
that in the liability resulting from non-prohibited actions, the primary rules have been formed based on
the secondary rules because prevention is essentially focused on the stage before the secondary rules,
and these rules are not included in the prevention filed.

Based on this, the International Law Commission has revised the rules of responsibility for non-
prohibited acts by following the basic rules, that is, the 2001 articles of the International Law
Commission on "prevention of transboundary damage caused by risky acts" and the 2006 principles of
the Commission on "allocation of loss in a cross-border damage caused by risky acts".Regarding
accepting absolute liability for the beneficiary, imposing absolute heavy responsibility seems a good
motivation for him to avoid damages in the future because he assesses the state of the legal rules
governing the responsibility for prohibited acts and finds the most economical way to prevent the
occurrence of environmental damages as much as possible. So apparently the best way to protect the
environment is to prevent damage. In this regard, the International Law Commission has taken an
effective step in adopting a preventive approach through the acceptance of absolute liability for the
perpetrators of risky acts not prohibited in international law in the 2006 draft of principles regarding
"allocation of loss in cross-border damage caused by risky acts ".

The second approach focusing on the responsibility for non-prohibited actions is privatizing liability.
In other words, according to the rules of classical international liability, that is, responsibility for
internationally wrongful acts, liability is raised at the state level, but in the case of international liability
resulting from non-prohibited acts, the responsibility is not only raised at the state level but manifested
with a private approach. The approach of privatizing liability in non-prohibited actions has been
achieved in two ways: by accepting the initial liability of the beneficiary instead of the responsibility of
the government of origin, which is also referred to as channeling the liability towards the beneficiary,
and by reducing liability from the intergovernmental level to the internal rights of the government of
origin.

The last approach is collective liability. In other words, the liability resulting from risky but not
prohibited actions is first imposed on the operator, meaning that he is the one who should compensate
for the damage caused, and the government of origin has the duty to, first, guarantee immediate and
adequate compensation for the damage by the operator, and secondly, if it is not possible to collect
compensation from the operator for any reason, the government will compensate the damage.As
manifested, the questions raised in this research are answered and the hypotheses are proven. In other
words, the first hypothesis, regarding changes in the approach of the international liability system
towards transboundary damages for dangerous activities (acts not prohibited in international law),
especially environmental damages, and the second hypothesis, i.e, the international liability system has

been changed regarding prevention of environmental damages, privatization of international liability
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and collective liability in environmental damages were investigated and proven.Iran's laws are far from
what is going on at the level of the European Union to recognize this important feature of the rules of
civil liability for environmental damages. The Iranian legislator is expected to pay attention to this
phenomenon in the current situation. Also, the judicial procedure can insist less on the necessity of the
principle of individualization of penalties and should compensate more environmental damages by
attending to the changes made in the rules of civil liability for environmental damages in the
contemporary legal literature around the world.

On the other hand, discussion about the international responsibility of governments for damages to the
environment and its components is a new issue that has attracted the attention of the international
community, and signs of it can also be found in the sources of international law. Of course, the
occurrence of this responsibility depends on the transboundary nature of many environmental
damages, which have affected the international community. Although civil liability is a domestic issue,
damages are not limited to domestic borders at the environmental level (e.g., pollution caused by
nuclear accidents). For this reason, it may have a transnational aspect. A critical issue in this field is
determining the person responsible for compensation.

Although at the level of legal doctrine various analyzes and research have been performed and specific
proposals have been explicitly suggested to identify both cases in the legal system of civil liability for
environmental damages by domestic policymakers, no outstanding changes have occurred in Iran's
legal system, while it seems that civil liability for environmental damages is in dire need of both

transformations in the nature.
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ABSTRACT

Background and purpose: Anemia during pregnancy is related to major problems of mother and
fetus. The purpose of the study was to find any correlation between maternal anemia and the baby's
cord blood hemoglobin (Hb) level.

Methods: This cross-sectional study was conducted in neonatal and midwifery departments women
in Mashhad Azad University hospitals from January 2014 to September 2021.A total of 200 pregnant
women over 34 weeks of pregnancy who gave birth participated in the study and umbilical cord blood.
The hemoglobin of their babies was collected. Average maternal hemoglobin and average cord blood
hemoglobin comparison using Pearson's correlation coefficient in different non-anemic, anemic,
mild, moderate, and severe anemia groups were classified.

Findings: Out of 200 pregnant women, 136 (67.8%) were anemic and 64 (32.2%) were not anemic.
Medium hemoglobin in non-anemic mothers and anemic mothers was 11.67 and 9.56 g/dl,
respectively. Pearson's correlation coefficient of non anemic, anemic, mild, moderate, and severe
anemia groups with P<0.05 is statistically significant, which showed a positive correlation between
maternal hemoglobin and umbilical cord hemoglobin.

Conclusion: From this study, we concluded that maternal anemia affects the hemoglobin of the baby's
umbilical cord blood. According to the findings, anemic women give birth to babies with lower
hemoglobin levels than non-anemic mothers. Findings showed a linear relationship between maternal
hemoglobin and cord blood hemoglobin of their babies.

Keywords: Anemia, Pregnancy, Hemoglobin

o /

INTRODUCTION:

Anemia is very common during pregnancy in developing countries. According to WHO/World Health
Statistics data, 40.1% of pregnant women worldwide were anemic in 2016. The problem is particularly
common in Asian countries, where anemia is responsible for about half of maternal deaths. Worldwide,
more than 300,000 women die each year due to complications during pregnancy and childbirth. The
World Health Organization (WHO) reports that around 700 women die each year in the United States,
with approximately 830 women dying each day worldwide. Most of these women (99%) live in poor

and developing countries. In some places, the chance of dying from pregnancy is as high as 1 in 15. The
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sad reality is that many of these deaths are preventable. (1).Cord blood hemoglobin is an essential
predictor of anemia in newborns at delivery. It used to be assumed that the baby would not be anemic
regardless of the mother's hemoglobin level. According to several studies, women who had iron
deficiency anemia during pregnancy gave birth to babies with reduced hemoglobin levels in the cord
blood. Recent research has discovered a linear relationship between the mother's hemoglobin and the
baby's umbilical cord blood hemoglobin. Cord blood for newborn lab tests is a promising new method
that has been found to improve newborn outcomes. As a result, the full implementation of this method is
a vital step towards improving the use of cord blood in improving neonatal outcomes (2).Further
research is needed for important validation the relationship between maternal hemoglobin level and the
umbilical cord of the newborn the aim of the study was to see how the Hb level of the blood maternal Hb

anemia affected the baby's umbilical cord blood.

This cross-sectional study in the sector pediatrics and Obstetrics Azad University hospitals in Mashhad
from January 2014 to September in 2021. All pregnant women over 34 weeks of pregnancy and their
babies were included in this study. Mothers with risk factors such as antepartum bleeding, blood
pressure, gestational diabetes due to pregnancy, kidney disease, hypothyroidism and babies who have
given birth to twins, asphyxia at birth, congenital and pathological abnormalities, jaundice such as Rh
incompatibility, are excluded. A total of 200 pregnant women participated in the study, and cord blood
Hb of their infants was collected after obtaining their informed consent. Maternal hemoglobin was
tested before delivery and mothers were divided into two groups based on maternal hemoglobin levels.
The anemia group was divided into mild (Hb 10-10.9 g/dL), moderate (7-9.9 g/dL) and severe anemia
(Hb <7 g/dL). The data was analyzed using descriptive statistics using SPSS version 26 software.
Pearson's correlation coefficient was used to find a linear correlation between maternal anemia and
umbilical cord blood hemoglobin with a p value less than 0.05, which was considered statistically
significant. The mean hemoglobin of mother and the mean hemoglobin of umbilical cord blood in non-
anemic groups were compared using Pearson's correlation coefficient (R=0.67) and it had a positive
and significant correlation with p<0.001. Similarly, Pearson correlation coefficient of mild, moderate,
and severe anemia were 0.84, 0.65, 0.72 respectively with P<0.05, which showed a positive correlation

between maternal hemoglobin and cord hemoglobin (Table 1).

Discussion
The findings of our study were consistent with those of Klebanov etal. (1991) and Lu etal. (1991) who
reported an association between maternal anemia and a higher risk of preterm birth. The research

findings were present (3).
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Like the study conducted by Prasad et al. who reported a positive and significant relationship with the
increase in the number of children and pregnancy status. Our findings were comparable to those of
Tembhare et al who found the number of vaginal deliveries, instrumental deliveries, and caesarean
section. Sections (LSCS) were similar in both anemic and non-anemic mothers, but more anemic
mothers required labor induction. Our findings were consistent with them (4,5,6).Figueiredo et al
found that maternal anemia was associated with low/inadequate birth weight, suggesting that it is a risk
factor for pregnancy outcomes assessed (7).

The present study compared maternal hemoglobin with infant cord hemoglobin to see if there was a
correlation between the two measurements. As the mean hemoglobin of the mother decreased, the
mean hemoglobin of the umbilical cord also decreased, which indicated a linear correlation between
the hemoglobin of the umbilical cord and the mother's hemoglobin. This suggests that maternal anemia
influences cord Hb. This indicates that at higher levels of anemia, placental iron is transferred
mechanisms may fail, resulting in decreased umbilical cord Hb (8).The findings of our study were like
the study conducted by Timilsina et al., which showed a moderate positive correlation between
maternal and fetal hemoglobin.

Our findings were comparable to the study by Sarin et al., who concluded that infants born to anemic
mothers had lower umbilical cord blood Hb than non-anemic mothers. Also, our findings were like a
study conducted at Babol University by Najiba et al., which showed a linear relationship between
maternal hemoglobin and infant cord hemoglobin. Debarma et al. found a linear relationship between
umbilical cord and maternal hemoglobin, which is like the present study. In another study conducted by
Mamoury et al. From northeastern Iran, contradictory findings were reported that there is no
relationship between cord blood hemoglobin, umbilical cord hemoglobin, or maternal hemoglobin
(9,10,11).

Conclusion

This study concluded that maternal anemia affects the hemoglobin of the infant's cord. Based on
findings, anemic mothers give birth to babies with lower hemoglobin levels than non-anemic mothers.
The findings show that there is a linear correlation between the mother's hemoglobin and the
hemoglobin of the cord blood of their babies. Prevention during pregnancy may prevent anemia in
underdeveloped countries such as Iran, perhaps reducing the risk of fetal and maternal problems and

thus improving infant survival rates.

Table 1: Relationship between maternal hemoglobin (Hb) (g/dl) and cord Hb (g/dl) in pregnant women
(N=200).
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Pregnant women Hb N Mean Mean cord Hb Pearson correlation P value
maternal coefficient
Hb
Non-anemic (Hb>11) 64 11.67 17.02 (1.36) 0.67
Anemic (Hb<11) 136 | 9.56 15.56 (0.57) 0.71 <0.001
Mild anemic (Hb 10- 59 10.43 (0.18) | 15.28 (0.87) 0.84 <0.001
10.9)
Moderate anemic (Hb 7- | 60 8.68 (0.89) | 15.16(0.44) 0.65 <0.001
9.9)
Severe anemic (Hb 17 6.43 (0.82) 14.43 (0.53) 0.72 <0.001
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ABSTRACT
b

ackground: Thyroid scan is a specialized imaging method for assessing thyroid cancer after thyro

i)
gland removed. To prepare the patient before scanning the thyroid gland, levothyroxine withdrawal or
injection of thyrotropin is done. The aim of the study: The present study aimed to evaluate the quality
of nuclear scan images and thyroid biomarkers after levothyroxine withdrawal or receiving
thyrotropin alfa. Materials and Methodology: This was a cross-sectional study. The statistical data of
this research were composed of 80 female patients with thyroid cancer referred to the nuclear
medicine department of the Namazi Hospital in Shiraz in 2019. To be eligible to participate in this
study, the patients must have a history of thyroidectomy, a Body mass index (BMI) of between 26 and
30 kg/m2, and no history of receiving radioactive iodine uptake. To nucleus scan of the thyroid gland,
all patients received 150 millicuries of radioactive iodine. Patients were divided into two groups. The
first group consisted of 40 patients who had discontinued levothyroxine a few weeks before the
nuclear scan. The group consisted of 40 patients who continued levothyroxine and received
thyrotropin alfa (Thyrogen brand name) before the nuclear scan. These two groups were compared in
terms of the levels of thyroid-stimulating hormone (TSH), Triiodothyronine (T3), thyroxine (T4), and
thyroglobulin (Tg) biomarkers and image quality following the opinion of nuclear medicine experts
and the Region of Interest (ROI) criterion. The results: There was no statistically significant difference
between the two groups in T3 and T4 levels. In contrast, the mean TSH level was 67.37+13.98 mIU/L
in patients with thyroid hormone withdrawal (THW) and 72.90+16.50 mIU/L in patients who had
received thyrotropin alfa injections (P<0.001). The mean Tg levels in the THW and thyrotropin alfa
injection were 244.58+88.48 mIU/L and 198.40+61.76 mIU/L, respectively (P<0.001). The means of
the body count parameter in the THW and thyrotropin alfa injection groups were 37629.28+9817.08
m2and 21165.25+3346.64 m2(P <0.001), respectively. Based on the comments of nuclear medicine
physicians, the high qualities of the images were 27.5% and 65% in patients with THW and who had

. /
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ﬁeen injected with thyrotropin alfa, respectively. Discussion and Conclusion: The TSB
biomarker was higher in patients who had gotten thyrotropin alfa injections, which prepared
these patients for the thyroid nucleus scan without the patient's developing symptoms of
hypothyroidism. Tg levels were higher in patients with THW, suggesting the likelihood of
recurrence of disease, metastasis, and/or residual thyroid tissue in this group. The body count
parameter was higher in patients with THW, indicating lower image quality in this group than
in the group receiving thyrotropin alfa injections. Besides, the image quality was better in the
thyrotropin alfa injections group. Therefore, according to the results of this study, receiving

thyrotropin alfa injections was preferable to discontinuation oflevothyroxine.

Keywords: Thyroxine, Thyroglobulin, Thyroid Cancer, Radionuclide Imaging, Thyrotropin

Alfalntroduction
\ %

INTRODUCTION

Thyroid cancer is one of the most common endocrine cancers, which has become more prevalent in recent
decades (1). According to a study by the National Cancer Institute in 2019, about 52890 people in the United
States developed thyroid cancer. Also, approximately 70% of these people needed a thyroid scan, and 40%

needed a thyrotropin alfa injection (2). Thyroid-stimulating hormone (TSH) is secreted by the anterior pituitary
gland cells and plays a pivotal role in controlling thyroid function. It is also the most useful physiological
indicator of thyroid hormone activity. Besides, TSH is the main factor determining the point of regulation in the
thyroid axis.. The thyroid gland produces a hormone called triiodothyronine, known as T3. It also produces
another hormone called thyroxine, known as T4. Together, these hormones regulate body temperature,
metabolism, and heart rate (3-6). lodine-131 (I131) is an essential radioisotope that is widely used in thyroid
disease. This radioisotope is used to remove the remnants of cancerous tissues after thyroidectomy. Also, flat-
field imaging, which is the most popular method for determining the level of radioactive 1131 activity, is
considered to identify metastatic diseases or cancerous tissues left in the thyroid gland after thyroidectomy (7).
Two methods are commonly employed to prepare patients for a thyroid scan, i.e., thyroid hormone withdrawal
(THW) or injection of thyrotropin alfa. After removing the thyroid gland (thyroidectomy), thyroid hormones
should be replaced to avoid hypothyroidism symptoms and suppress thyroid cancer after thyroidectomy (8). The
thyroid hormone cessation some weeks before scanning has long been used to prepare the patient for a nuclear
scan. THW aims to increase the TSH level to enhance the uptake of radioactive iodine by healthy or metastatic
thyroid cells or thyroid cancer cells. Another method for patient preparation is the injection of thyrotropin alfa
that is produced by DNA recombinant technology. The advantage of this method is that it prevents the symptoms
of hypothyroidism caused by the withdrawal of the thyroid hormone (9). Tg levels rise due to thyroid cancer;
thus, the Tg is used as a tumor marker.

In this method, the thyrotropin alfa is taken a few days before the scan, and there is no need to stop the
levothyroxine to increase TSH levels (10, 11). Tg levels should be undetectable or very low after thyroid
resection or after radioactive iodine treatment, provided the patient is taking thyroid hormone (levothyroxine)
daily to prevent the increase of TSH.
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However, if Tg is still detectable in the blood after thyroid resection, the remaining thyroid tissue may
either be normal or cancerous, which needs to be followed up and treated (12, 13). With the increasing
use of radiotherapy medicine in clinics and animal trials, it is necessary to precisely assess the dose of
the medicine absorbed by patients to assess the prognosis and side effects. Flat-field images taken by a
gamma camera have been used to determine the condition and estimate the benignity or malignancy of
a gland for decades. However, the difference between the estimated condition of the gland and its actual
activity can be 4-6% to 10% or more for specific organs. This percentage is mainly determined by the
definition of Region of Interest (ROI), context, distribution, and condition of the organ (12). To
quantify flat-field imaging, the definition of ROI is a fundamental method that can affect the accuracy
of quantitative results. However, studies quantifying thyroid radioactivity have not provided a
consistent method for defining ROI (14). Most researchers have defined ROI based on visual

specifications and depicted an area containing thyroid.

Nonetheless, a visual criterion is an ambiguous concept. In addition, several researchers have proposed
other methods for determining target tissue of ROI, such as selecting an 85% isocount contour of the
thyroid gland or considering system spatial resolution (15, 16). To sum up, the criterion for the ROI
definition is an integrated target tissue and rarely have studied have been designed precisely and simply
to use an ROI definition method. Recently, with the development of image data processing
workstations, ROI and more precise contexts can be defined that enable the precise quantification of
flat imaging (15). To put it differently, ROI is an image or a data set that is specified for a particular
purpose. It includes a surface report of the body based on the square meter in which radioactive iodine is
absorbed and is specified in the image (17). The amount of ROl is calculated by counting the areas that
have absorbed radioactive iodine (in square meters). Body count signifies this amount in the relevant
software. There is yet no quantitative study on the effect of thyrotropin alfa and THW on ROI and
nuclear scan image quality and comparison between the two. Therefore, the present study aimed to
evaluate the quality of nuclear scan images, and the level of thyroid biomarkers after discontinuing

levothyroxine or receiving thyrotropin alfa and compare these two methods.

MATERIALSAND METHODS:

This study was a cross-sectional study that has been approved by the ethics committee of the Lorestan
University of Medical Sciences (the ethics code number: IR.LUMS.REC.1399.173). For six months,
researchers studied all medical records of patients with thyroid cancer referred to the nuclear medicine
department of the Namazi Hospital in Shiraz to have a nuclear scan in 2019. A total of 150 cases was
initially reviewed in six months. To participate in this research, the patients had to be females suffering

from thyroid cancer who had undergone
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thyroidectomy, had a Body mass index (BMI) of 26-30 kg/m2 , received radioactive iodine for the first
time, did not have a history of iodine therapy, received a constant amount of 150 millicuries of
radioactive iodine, did not suffer from other underlying diseases, and did not take any drug other than
levothyroxine. Out of the 150 reviewed cases, 80 patients were selected and later divided into two
groups. The first group consisted of 40 patients who had stopped taking levothyroxine for six weeks
before their nuclear scan. The second group consisted of 40 patients who received thyrotropin alfa
injections (in 2 separate injections 24 hours and 48 hours before receiving radioactive iodine), did not
discontinue their levothyroxine intake, and were scanned. Laboratory thyroid factors, including TSH,
T3, T4, and Tg were recorded just 24 hours after the thyrod scan for patients and compared our two
groups together. To evaluate the imaging quality, researchers asked and recorded the opinions of three
nuclear medicine experts. These people did not know which image belonged to which patient so that
their judgment would not be influenced. Furthermore, to quantitatively compare the quality of images,
the average ROI was recorded in each group and compared. Quantitative variables were evaluated as
mean, standard deviation, minimum, and maximum. The normality of quantitative variables was
assessed using the Kolmogorov-Smirnov test. Moreover, the two groups were compared in terms of
quantitative variables using the independent t-test or the non-parametric Mann-Whitney test. A
significance level of 0.05 was considered for the previously mentioned tests. Data analysis was
performed using the Statistical Package for the Social Sciences (SPSS) software. Finally, Graphs were

drawn in the GraphPad Prism software.

RESULTS:

The mean ages of patients with THW and patients receiving thyrotropin alfa injections were
51.4£14.94 and 54.00+£8.95 years. Given P=0.35, there was no significant difference between the mean
ages of the two groups. Also, the mean BMIs of patients in the THW and thyrotropin alfa groups were
27.27+£1.39 kg/m2and 27.18+1.43 kg/m2, respectively. According to P=0.78, there was not a
significant difference between the mean BMIs of the two groups. The Kolmogorov-Smirnov test was
used separately for the groups to test the normality of the data. This test showed that the assumption of
normal distribution of data did not apply to the variables TSH, T3, and T4 in the two groups. Therefore,
the Mann-Whitney non-parametric test was used to compare the means of the variables. The mean T3
and T4 serum levels in patients with THW were 2.26+1.31 Ng/dl and 1.93+1.24 Ng/dl, respectively.
The mean T3 and T4 serum levels in patients receiving thyrotropin alfa injections were 2.24+1.30
Ng/dl and 1.94+1.23 Ng/dl, respectively. Thus, according to P=0.67 and P=0.99, there was no
significant difference between the mean levels of T3 and T4 between the two groups. The mean TSH
and Tg levels in the THW group were 57.37+13.98 mIU/L and 244.58+88.43 mIU/L, respectively. The
mean TSH and Tg levels in the thyrotropin alfa group were 72.9+16.50 mIU/L and 198.40+61.76,
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Given P<0.001, there was a significant difference between the two groups in terms of the mean levels of
TSH and Tg, in that the TSH of patients receiving thyrotropin alfa injections was significantly higher
than the TSH in patients with THW. Figure 1 Also, the Tg of patients with THW was significantly
higher than that of patients receiving thyrotropin alfa injections. Figure 2. The mean ROI parameters in
patients with THW and patients receiving thyrotropin alfa injections were 37629.28+9817.08 m* and
21165.254+3346.64 m?, respectively. Based on P<0.001, there was a significant difference between the
mean body count level of the two groups, in that the ROI of patients with THW was significantly higher
than patients who had received a thyrotropin alfa injection. Figure 3. The Chi-square test and
descriptive information were used to determine the frequency of the variables and compare the variable
of image quality in the two groups. The results suggested that 3 patients receiving thyrotropin alfa
injections (7.5%) and 13 patients with THW (32.5%) had poor image quality. Besides, 26 patients
receiving a thyrotropin alfa injection (65%) and 11 patients who had stopped levothyroxine (27.5%)
had good image quality. Therefore, according to P=0.001, there was a significant difference between
the two groups as far as image quality was concerned. Also, the Kramer correlation coefficient value,
which is used to express the degree of correlation between two nominal and ordinal variables, was 0.41,

which suggested a moderate correlation value.
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Figure 1: Comparing blood levels of TSH in the two groups using box plots. *TSH level is
significantly higher in the patients who receiving thyrotropin alfa than the patients who had stopped

levothyroxine.
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Figure 2: Comparing blood levels of Tg in the two groups using box plots. *Tg level is significantly

higher in the patients who had stopped levothyroxine than the patients who receiving thyrotropin alfa.
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Figure 3: Comparing image quality with the body count parameter of the two studied groups
using box plots. *Image quality is significantly higher in the patients who receiving thyrotropin alfa

than the patients who had stopped levothyroxine.

DISCUSSION:

The present study results showed patients receiving thyrotropin alfa injections had a significantly
higher TSH level than patients with THW. This rise in the TSH level after the thyrotropin alfa injection
resulted in better image quality. In addition, the TSH level was kept high for a few days while using
thyrotropin alfa injections; whereas, TSH was kept high for a few weeks when THW was used, which

has proven to be associated with a lower probability of cancer reoccurrence accompanied by lower
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levels of Tg. The patients with THW had a significantly higher TSH level than patients receiving
thyrotropin alfa injections. The level of Tg must be very low after thyroidectomy. Therefore, if there
was a detectable amount of Tg post-operation, it would be possible that a normal or cancerous thyroid
tissue has remained in the patient's body or the tumor has recurred, indicating the need for additional
treatment. As a result, the present study showed that the recurrence rate of the tumor was lower in
patients receiving thyrotropin alfa injections than patients who had stopped consuming levothyroxine.
Thyrotropin alfa is a protein produced by a recombinant DNA technique that is quite similar to TSH
(18). Thyrotropin is consumed to measure thyroid activity, detect the amount of remnant thyroid after
thyroidectomy, and increase the absorption of radioactive iodine by the thyroid gland (19, 20).
Thyrotropin binds to thyrotropin receptors on residual thyroid cells or normal tissues, stimulating
radioactive iodine uptake and improving diagnostic imaging quality with radioactive iodine (21).
Measuring Tg levels can show if thyroid cancer cells are still in the body after treatment; that is, if Tg
levels remain the same or increase after cancer treatment, it may indicate the presence of thyroid cancer
cells in the body (22). If Tg levels decrease or disappear after treatment, it may mean that there are no
normal or cancerous thyroid cells in the body. Follow-ups are performed after follicular or papillary

cancer surgery by measuring Tg.

The lower the Tg, the lower the chance of recurrence, and vice versa (23-25). Tg levels are directly
related to the tumor volume. Tg and TSH follow-ups are performed through annual periodic
ultrasounds. The body count parameter is basically the count of ROI units in square meters, and if the
amount increases in the imaging, it indicates that the image quality is low. As a result, the present study
showed that due to the high body count in patients with THW, the image quality in patients receiving
thyroid injections was higher than those with THW. Also, in this research, the quality of images was
assessed based on the comments of nuclear medicine experts. The results showed that 65% of patients
with thyrogen injection and 27.5% of patients with THW had good image quality. Therefore, there was
a significant difference between the image quality of the two groups. During this period, several studies
have been conducted in this regard with different results. Some of the said studies and their findings

will be mentioned as follows, and their findings will be

compared with the present study results. In a study, Robbins et al. (2001) compared patient preparations
by recombinant human thyrotropin (thTSH) injection and discontinuation of the thyroid hormone to
detect residual thyroid carcinoma in patients with thyroid cancer. In this retrospective study, 289
patients were studied for two years. These patients were divided into two groups.One group consisted
of 161 patients with thyroid hormone withdrawal (THW). The second group consisted of 128 patients

with thyroid hormone residue who received a thyrogen injection (thTSH). The Diagnostic whole-body
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radioiodine scanning (DxWBS) and Tg levels were measured for all patients after the rise of TSH.
Sensitivity, specification, positive and negative predictive values of DxWBS and Tg stimulated after
preparation were evaluated using THW and rhTSH methods. The results showed no significant
difference between positive and negative predictive values of the two groups. The highest negative
predictive value among patients (97%) was seen in patients with negative DxWBS, and low stimulated
Tg levels after rhTSH. Overall, this study was unable to show significant differences in the diagnostic
accuracy of DxWBS and/or Tg between patients prepared by THW or thTSH. They concluded that the
preparation of patients with rhTSH was diagnostically equivalent to preparation with THW (26). In
contrast, the result of our study showed image quality of patients with thyrotropin alfa injections
method was pereferd. In another study by Dontas et al. (2003), the use of thyrotropin alfa was examined
in the treatment and diagnosis of thyroid cancer patients. They concluded that the introduction of
rhTSH in the diagnosis of thyroid cancer improved the patient's quality of life by preventing
debilitating hypothyroidism. They reported seven cases intending to update the use of thyrotropin alfa.
All these seven cases were treated with thyrotropin alfa for diagnostic or therapeutic purposes. All
seven patients underwent thyroidectomy, and the remnant thyroid cells were removed by radioactive
iodine, and all had basal serum thyroglobulin levels (b-Tg) [1 ng/ml <]. Thyroid stimulation resulted in
an increase in Tg (s-Tg) in all patients. Five patients had a negative whole body scan (WBS) and had no
clinical or radiological symptoms. Two patients with Tg of 5 ng/ml and 11 ng/ml showed Tg of 17 ng/ml
and 84 ng/ml, respectively, while their WBS was negative.

Both patients received 100 mCi I 131. Patients with positive values of Tg and WBS with cranial, lung,
and liver metastases received I 131 after preparation with thyrotropin alfa. Six months later, one of
these patients was disease-free, and the other was evaluated in the coming months. As a result,
thyrotropin alfa appeared as a reliable factor in the diagnosis of thyroid cancer. In addition, it seemed
that thyrogen could be used to metastasis as an alternative for THW. The result of this study indicated
that the use of thyrotropin alfa was reliable and safe, and thyrotropin alfa was also a very good
alternative for THW to treat metastatic thyroid cancer (27). Lipp (2014) conducted a study on the
sensitivity of preparations with thTSH and THW using an 1131 WBS to detect thyroid cancer
metastases. They based their study on a report that stated that thTSH was more sensitive to the
diagnosis of differentiated thyroid cancer (DTC) metastases than THW. The goal of their study was to
confirm this reported difference in sensitivity using whole body scan (WBS). In this retrospective
study, 43 patients with evidence or suspicion of metastatic DTC (assessed by Tg or abnormal findings
in the previous WBS) underwent WBS 24 hours after oral consumption of 370 MBq 1" Two
independent observers interpreted WBS, and then categorized the findings as positive or negative for

metastatic diseases. Findings were controlled by measuring stimulated Tg and a two-year follow-up.
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Of the studied patients, preparations were done for 14 patients with rhTSH and 29 patients with THW.
According to the results, there was no statistical difference between the characteristics of the patients in
the two groups (age, sex, Tg level, TSH level, and type of cancer). In this study, no difference was
observed between the WBS sensitivity of patients treated with thTSH and patients with THW. Out of
the studied 14 patients, 11 individuals (78%) were positive for hTSH, and 19 out of 29 patients (65%)
were positive for THW. Metastatic patients were confirmed by assessment and follow-up of stimulated
Tg. The results of this study showed that, unlike previously published data, no difference was in the
sensitivity of thTSH or THW for the preparation of DTC patients under 1 imaging (28). Park et al.
(2017) did a study on early stimulation of Tg after administration of thyrogen. It is generally
recommended to measure the Tg stimulated by thTSH 72 hours after the second rhTSH injection.
However, due to the acute effect of [131 on thyrocytes, Tg is measured after radioiodine therapy (RIT)

and is not accurately reflective of the load on thyroid tissue.

Their study aimed to determine the predictive value of serum Tg levels measured before RIT with the
help of thTSH and compare the post-RIT results in patients with disseminated thyroid carcinoma
(DTC). In this study, patients with DTC after a complete thyroidectomy were studied between 2009 and
2014. The serum Tg level of these patients was measured 24 hours (primary Tg) and 72 (or 96) hours
(Delayed or secondary Tg) after the thTSH injection. An excellent response was defined according to
the latest guidelines of the American Thyroid Association. Univariate and multivariate analyzes were
performed for primary Tg, delayed Tg, and other clinical variables. In multivariate analysis, tumor size
[odds ratio (OR) of 1.716; confidence interval (CI) of 95%; 1.019-2.882 p=0.042] and the primary Tg
level (or 2.012; 95% CI; 1.384-2 0.925 CI, p<0.001) independently predicted excellent responses. The
best primary Tg level was 2.0 Ng/ml for predicting an excellent response. The delayed Tg was not
significantly predictive (OR=0.992; 95% C1 0.969-1 .015; p=0.492). Primary Tg stimulation after RIT
significantly predicted therapeutic response in patients with DTC with the aid of thTSH. Therefore, to
predict therapeutic responses, serum Tg should be measured before RIT. Furthermore, it was concluded
that injection of thyrotropin alfa had a significant effect on the amount of Tg reaching the therapeutic
value (29).Klubo-Gwiezdzinska et al. (2013) studied the use of recombinant human thyrotropin in the
treatment of distant metastases in patients with DTC. To effectively treat DTC with radioactive iodine
(RAI), it is necessary to increase serum TSH levels through THW or by prescribing rhTSH. The
objective of this study was to provide current data on the relative impact and specifications of the side
effects of THW with the help of thTSH and RAI for the treatment of patients with DTC metastases.
They searched the PubMed database for articles containing the keywords "rhTSH," "thyroid cancer,"
and "distant metastases" published between Jan 1, 1996, and Jan 7,2012.
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They utilized a collection of clinical cases, reports, articles, and practical guidelines as resources.
According to their findings, an increase in the TSH level with the injection of thyrotropin alfa was
associated with a better quality of life because it eliminated the signs and symptoms of hypothyroidism
caused by an increase in TSH through the THW method. The rate of neurological complications after
RAI treatment with thTSH and THW was similar for brain and spinal metastases. The rates of
leukopenia, thrombocytopenia, pulmonary dryness, and fibrosis after preparation were also similar
after preparation with thTSH and THW for the RAI treatment. Currently, there is a discrepancy in some
studies on the RAI uptake in metastatic lesions after preparation with thTSH versus THW. Some
studies argue that the uptake is equal for both methods and others emphasize the superiority of THW.
Analyzing the existing retrospective studies comparing survival, progression-free survival, and
biochemical and structural responses to set RAI dosimetry reported similar effects after preparation
through rhTSH and THW. Stimulation of rhTSH is currently approved by the FDA as preparation for
adjuvant therapy with RAI in patients with metastatic DTC. Data on rhTSH stimulation show that
rhTSH stimulation is as effective as THW as preparation for dosimetry-based RAI in treating distant

metastases in patients with DTC (30).

CONCLUSION

The TSH biomarker was higher in patients receiving thyrotropin alfa injections, which properly
prepared them for a thyroid nuclear scan without the patients' developing symptoms of
hypothyroidism. The Tg level was higher in patients who had discontinued levothyroxine, indicating
the probability of recurrence of the disease, metastasis, and/or residual thyroid tissue. The body count
parameter was higher in patients with THW, which showed that the image quality was lower in this
group than the group receiving thyrotropin alfa injections. Besides, the image quality was better in the
thyrotropin alfa injections group. Therefore, based on the research results, receivingThyrogen

injections was preferable to discontinuation of levothyroxine.
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ABSTRACT

Background: Anaemia is a major public health issue that affects 2 billion people worldwide, affecting
people of all ages and genders. According to the WHO, iron deficiency anaemia is the leading cause of
anaemia, accounting for 50% of all cases.Methodology: An observational study was carried out at
Gandhinagar, Gujarat from November 2015 to March 2016. A complete blood count (CBC) report of
patients were collected directly from patient’s laboratory report and entered in structured case report
form. The Questionnaire, to obtain information regarding life style, food habits, socioeconomic status
and medical history was filled by the patients. Results: A total of 521 patient’s data were collected in
which 146 (48.66%) males and 154 (51.33%) females were suffering from anaemia. In anaemic
patients 131 (43.66%) patient were microcytic anaemic, 125 (41.66%) were normocytic and 44
(14.66%) patientwere macrocytic anaemic. Out of 300 anaemic patients, 231 (76.15%) were in age
group of 16-50 years. Majority of patients seems to be suffering from the nutritional anaemia due to
poor consumption of diet. Majority of anaemic patients belonged to upper-middle class and upper-
lower class family. There were no significant differences of the smoking, tobacco, alcohol
consumption with anaemia.Conclusion: According to our data, poor dietary habits seem to be major
cause for anaemia. Lack of awareness about the disease worsens the problem. Awareness programs at
community levels by health agencies can significantly help in reducing the burden of the diseases.

Keywords: Anaemia causes, IDA, Iron deficiency anaemia, global public health, ACD
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INTRODUCTION

Anaemia is a medical condition in which the red blood cell (RBC) count or haemoglobin level is lower
than normal.""*”’Anaemia is mostly brought on by viral diseases including malaria, hookworm
infections, and schistosomiasis, shortages of other important micronutrients like folate, vitamin B12,

B-ron is

and vitamin A, or inherited disorders that damage red blood cells (RBCs), such thalassemia.
very essential for the formation of Red blood cells, anaemia can develop from a decrease in red blood
cell formation caused by a lack of iron in the body.”It is a common condition,affecting an estimated
3.5 billion people worldwide, including both children and adults. Anaemia, whichaffects 2 billion
people globally and affects both sexes and all age groups, is a serious public health issue.!'""
According to the WHO, iron deficiency anaemia was the main cause of anaemia in 50% of cases.!'>15],
but other factors can contribute to the development of the disease, such as chronic inflammation, blood
loss due to menstruation or ulcers, and certain diseases or conditions.!''®lIn these circumstances,
anaemia sets in because the body is unable to replenish lost red blood cells in a timely manner. As a
result, anaemia was seen to be more common in developing countries (43%), compared to developed

). Anaemia can have serious implications for health, including fatigue, impaired

countries (9%
cognitive function, and a weakened immune system.!****! The goal of the current study was to
determine the prevalence of anaemia and its related complications in the residents of the Gandhinagar,
Gujarat region by implementing observational research between November 2015 and March 2016. The
data was collected in a structured case report format, a complete blood count (CBC) report for each
patient was obtained directly from the patient's laboratory report and the patients filled out a
questionnaire to provide details on their lifestyle, eating habits, socioeconomic background, and

medical information.

MATERIALSAND METHODOLOGY

The entire study is based on secondary analysis that relies on works of literature and research materials
provided by eminent scholars and professional medical practitioners. The reference to the relevant
articles and medical reports relaying results from research conducted by the professional on a variety of
cases of Anaemia and different demographic and conditional associations, followed by cases of
exception, has helped in developing the discussion in the study. Hence, for the purpose of the study
previous reports and articles are the main materials that would help in accomplishing the study, and the
applied methodology encircles the case study-specific secondary research approach. A study protocol
was created and submitted to the Gandhinagar-based K.B. Institute of Pharmaceutical Education and

Research's institutional ethics committee. Project approval has been given (Protocol number:

KBIEC/2015/59).
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Inclusion criteria
* Patients undergoing full blood counts were involved in the trial,
« Patients' willingness to take part in the study and sign informed permission forms was also a

requirement.

Exclusion criteria

* People who suffer from chronic renal failure

« Patients taking cytotoxic or anticancer medications

* People who have sickle cell anaemia, thalassemia, or other chronic haematological diseases that run in
their families.

* Individuals who have recently been introduced to radioactive materials.

Based on a literature review, a self-generated questionnaire was created that asks about socio-
demographic factors like age, educational attainment, family structure, monthly income, dietary
history, and pertinent medical histories like hypertension, malaria, and worm infestation. In order to
gather information about the patients' education, employment status, and family income, a modified
Kuppuswami scale was used. A questionnaire was utilised to gather data from the patient regarding
their socioeconomic status, sociodemographic characteristics, dietary habits, and medical history. The
results were expressed in terms of number and percentage. The data were analysed by using the
Spearman rank coefficient to determine a correlation between different risk factors and the severity of

anaemia.

Sample size:

300-500 anaemic patients were enrolled in accordance with the inclusion criteria.

Study procedure:

The patients were selected on the basis of inclusion and exclusion criteria.

The patients filled the informed consent form prior to inclusion in the study.

The questionnaire was used to collect the information from patient about socioeconomic, socio-

demographic, food intake and medical history.

Journal of Pharmaceutical Negative Results (Volume - 17, Issue - 02, May - August 2025) Page No - 39



ISSN: Print -0976-9234

The data analysis was done by using Spedrman rank correlation and one way ANOVA test.

Statistical analysis:

The results were expressed in terms of number and percentage. The data were analysed by using the
Spearman rank coefficient to determine the correlation between different risk factors and the severity of
anaemia. One-way ANOVA followed by post-hoc Tukey's test using graph pad prism wasconducted to
determine statistical significance between the two groups. P value of less than 0.05 was considered a

significant difference.

RESULTS

The complete blood count reported of subjects approaching the pathology lab was recorded.
Additionally, a questionnaire on signs & symptoms and their lifestyle was provided to them. The data

obtained through them were analysed and the obtained results are summarized here.

1. Prevalence of anaemia in subjects undergoing haematocrit analysis:

Three hundred of five hundred twenty one subjects were found to have haemoglobin levels less than 12
g and were closed as anaemic. One of this 300 anaemic subjects 208(69.33%) had mild anaemia (hb:
10-12g),72(24g) had moderate (hb: 10-7g ) and 20(6.66g) had severe anaemia (hb: <7g) (Figure 1).

Percentage severity of anemia

® mild
moderate

N severe

Figure 1 Percentage severity of anaemia

2. Types of anaemia based on RBC size:

Based on Mean Corpuscular Volume (MCV) value, the anaemic subjects were further categorized as
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microcytic, normocytic and macrocytic anaemic subjects. Microcytic anaemia in 131 subjects

(43.66%), Normocytic anaemia was found in 125 subjects (41.66%) and Macrocytic anaemia was

found in 44 subjects (14.66%) (Figure 2).

Types of anemia
50 - 43.66 41.66

14.66

microcytic noermocytic macrocytic
Types of anemia

% Subjects

Figure 2: Types of anaemia

Demographic details of subjects:

Agewise distribution of anaemic subjects:

Most subjects who had anaemia fall in to the age group of 40-49 years (30%). Only 5% fall into 16-19

years age group and 8% fall in the age above 60 years group. The age wise prevalence of anaemia is

summarized in the (Figure 3).

Age wise distribution of anemic subjects
40 -
= 20 15
z 8
SEa NN N
o | mmm | .
16-19 20-29 30-39 40-49 50-59 above 60
Age groups

Figure 3 The figure represents distribution of anaemic subjects in various age groups. Each bar

represents percentage of anaemic subjects in particular age groups.

Residence status of anaemic subjects:

The numbers of anaemic patients enrolled in the study according to their residence were categorized in

to urban and rural in which 77.33% patients belonged to urban area whereas 22.66% patients belonged

torural area (Figure 4).
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Residence of anemic subjects
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Figure 4 Residence status of anaemic subjects
Socioeconomic status:

Each bar in the (Figure 5) indicates the socioeconomic status of the subjects. The maximum number of
subjects enrolled in the study was from the upper middle class 39.66% the patients who belonged to the
upper class were 12%, the lower middle class were 19.33% and the upper lower class was 29%

respectively. The lower class could not report their status due to their financial inability.

Socioeconomic status of anemic subjects
45 - 39.66
40 -
L 35 29
e 30 -
=25 19.33
220
=s S 12
10 -
~ B 0
0 ‘ . |
upper class upper midle lower midle upper lower lower
Socioeconomic status

Figure 5 Socioeconomic status

3. Addiction: Smoking habits:
The figure indicates the smoking habits of the subjects. The subjects with the anaemic conditions had

smoking habits of 18.42% and non-anaemic subjects had 19.81% (Figure 6).
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Smoking habits
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Figure 6 Smoking Habits

Tobacco habits:
The figure indicates the Tobacco habits of the subjects. The subjects with the anaemic conditions had

tobacco habits of 7.89% and non-anaemic subjects had 5.52% (Figure 7).

Tobacco habits
9 7.89
= 5.52
-§ >
X3
1
non anemic anemic
Total subjects
Figure 7 Tobacco Habits
Alcohol consumption:

The figure indicates the alcohol consumption of the subjects. The subjects with the anaemic conditions

had alcohol consumption habits 0f9.21% and non-anaemic subjects had 8.75% (Figure 8).
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Alcohol habbits
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Figure 8 Alcohol Habits

Tea habits:
The figure indicates the tea consumption habits of the subjects. The subjects with the anaemic

conditions had tea consumption habits of 86.84% and non-anaemic subjects had 84.79% (Figure 9).

Tea habbits
110
86.84
90 84.79
g 0
2
« 50
N
30
10
non anemic anemic
Total subjects

Figure 9 Tea Habits

Diet:

Comparison of the frequency of consumption of macronutrient rich diet in anaemic and non-anaemic
subjects is given below:

Protein: The frequency of consumption of protein was found to be higher in normocytic anaemic

subjects than in the microcytic and macrocytic subjects. In addition to that the protein in consumption
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was observed significantly higher in non-anaemic subjects. (*=<0.05, **=<0.01, ***=<0.001, ****=

<0.0001) (Figure 10).

Protein
* % %
25 4 I - 1
* Kk
2 * I 1
] —
1.5 -
1 {
0.5 -
0
microcytic normocytic macrocytic Non-Anemic

Figure 10 Consumption of Protein

Carbohydrate:

The frequency of consumption of carbohydrates was found to be higher in non-anaemic subjects than
the microcytic and macrocytic subjects. In addition to that carbohydrate in consumption was observed
significantly in microcytic and non anaemic subjects. (*= <0.05, **= <0.01, ***= <0.001, ****=

<0.0001) (Figure 11)

Carbohydrate

*

2.6 | I 1

24

2.2

micro normo macro non ane

Figure 11 Consumption of carbohydrates

Fat:
There was a significant difference in macrocytic and non-anaemic subjects. (*= <0.05, **= <0.01,

*kk=<(0,001, ****=<(0.0001) (Figure 12).
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Figure 12 Consumption of fat

6. Comparison of frequency of consumption of macronutrient rich diet in anaemic and non-
anaemic subjects: Vitamins:
The consumption of vitamins in subjects shows a significant difference in microcytic anaemia and non-

anaemic subjects. (*=<0.05, **=<0.01, ***=<0.001, ****=<0.0001) (Figure 13).

Vitamin
I . L}
* * * ¥k
2.7 [ 1 1 !
2.6
25
24
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22
2.1 :
microcytic normocytic macrocytic non anemic

Figure 13 Consumption of vitamins

Minerals:
The frequency of consumption of minerals in subjects was a significant difference in normocytic

anaemia and nonanaemic subjects. (*=<0.05, **=<0.01, ***=<0.001, ****=<0.0001) (Figure 14).
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Figure 14 Consumption of minerals

7. The distribution of subjects according to their co-morbidity:

The percentage indicates the co-morbidity found in anaemic subjects, in which it was found that the
majority of subjects were suffering from chronic hypertension and considerable (10.33%) subjects
were suffering from diabetes mellitus. It was observed that 48% of subjects were having no co-

morbidities (Table 1) (Figure 15).

Table 1 Co-morbidity

No. | Co-morbid Percentage (%)
1 Chronic hypertension 17.33
2 Diabetes Mellitus 10.33
3 Renal diseases 6.00
4 Rheumatoid arthritis 533
5 Hypothyroid 4.06
6 Malaria 3.66
94 Jaundice 3.00
8 T.B 2.00
9 General warm infection 1.66
10 Depression 0.66
11 cardiac diseases 0.66
12 History of bleeding other than menstruation and delivery | 0.66
13 Amebiasis infection 0.33
14 None 48
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THE DISTRIBUTION OF SUBJECTS ACCORDING
TO THEIR CO-MORBIDITY

B Percentage (%)
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Figure 15 Co-morbidity

8. Symptoms of anaemia: Percentage severity of symptoms of anaemia are given below (Table 2)
(Figure 16):

Table 2 Percentage (%) severity of symptoms in anaemia

Symptoms Non-anaemia (n=221) | Mild anaemia | Moderate anaemia | Severe anaemia
Chest pain 6.91 10.62 20.27 13.04
Shortness of breath 1.83 8.21 18.91 30.43
Palpitation 15.20 18.84 35.13 26.08
Irritability 23.04 27.53 44.59 34.78
Decrease exercise tolerances | 6.91 10.62 25.67 17.39
Fatigue 20.27 29.46 54.05 47.82
Dizziness 15.20 47.82 39.18 21.73
Weakness 51.15 69.56 74.32 65.21
Vertigo 10.13 12.07 36.48 26.08
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Percentage (%) severity of symptoms in anaemia
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Figure 16 Percentage (%) severity of symptoms in anaemia

DISCUSSION:

Anaemia is a common and potentially serious disorder that can have a significant impact on the health

24,25

and well-being of an individual ****'and can also have a significant influence on an individual's quality

of life.”"'It has been linked to a wide variety of symptoms, some of which include fatigue, weakness,

[27-30

and impaired cognitive functioning”””” While there are numerous causes of anaemia, the most

common is iron deficiency. Iron deficiency anaemia can be treated through dietary interventions,

[27,31-33

supplementation and in severe cases, blood transfusions. 'While anaemia can be diagnosed, it is a

P43t §s therefore important for healthcare

treatable condition with an excellent prognosis.
practitioners to be aware of the signs, symptoms and treatments associated with anaemia, so that early
diagnosis and management can be achieved."”” Through proper diagnosis and treatment, individuals
can return to their previous levels of health and functioning. It is important to recognize the signs and
symptoms of anaemia in order to identify those at risk and ensure they receive the appropriate medical
care. With proper diagnosis and management, anaemia can be managed and individuals can lead
healthy lives free from its debilitating effects. ;3042jIt is important to remember that anemia is
multifactorial, and its occurrence may be due to the presence of cancer, inflammatory diseases, kidney
disease, diabetes, hypertension, and the use of several drugs commonly required in the elderly

43-47

population.”*” Nevertheless, further investigations of the cause of anemia and the completion of

treatment may help to improve clinical conditions in the elderly population.
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CONCLUSIONAND FUTURE PROSPEC-TIVE:

In our study, we included a total of 521 patient records, and anaemia was present in 146 (48.66%) of the
male patients and 154 (51.33%) of the female patients. In anaemic individuals, 44 (14.66%) had
macrocytic anaemia, 131 (43.66%) had microcytic anaemia, and 125 (41.66%) had normocytic
anaemia. Total number of 231 (76.15%) of the 300 anaemic patients were between the ages of 16 and
50. The majority of individuals appear to have nutritional anaemia as a result of poor diet consumption
and also vitamins, minerals, and proteins all significantly correlated with most anaemic patients came
from upper-middle class or upper-lower class families. The relationship between anaemia and
smoking, drinking, or using tobacco was not significantly different.In the future, further research needs
to be conducted on anaemia in order to better understand its causes, symptoms and possible treatments.
Additionally, research should look into how to better educate individuals on anaemia prevention and

“% The future prospect should also focus on the development of novel

management strategies.
treatments for anaemia. As the understanding of anaemia increases, so too will our ability to develop

effective treatments and improve the quality of life for those living with the condition.
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ABSTRACT

/s, )

ackground: PKD is a disease depending on genetics with cyst growth in the kidneys that gives rise

to renal malfunction. It is caused by mutation in PKD1, PKD2 and PKHD1 genes. Screening and
specific management plans are however key to enhancing patient survival and prevention of growth to
ESRD.

Objectives: Clinical research questions: To compare the genetic and diagnostic characteristics of
PKD, and to compare the efficacy of novel therapeutic interventions in decreasing clinical progression
in patients with the disease.

Study Design : A descriptive cross-sectional study.

Place and duration of study. Department of Urology MTI BKMC/MMC Mardan Pakistan from jan
2022 to July 2022

Methods: The present study is a descriptive cross-sectional study conducted from January to
December 2022 in which 150 patients of PKD participated. Medical genetic testing, radiological
scans, and physical examinations as well as laboratory tests were used to confirm the diagnoses. The
demographic characteristics, symptoms, estimated glomerular filtration rate and dialysis
prescriptions were recorded. Data was analyzed using SPSS Software Version 24.0, differences as
measured by mean=+ SD and P value were determined..

Results: Of 150 patients (mean age: 42.3 £ 9.6 years-old), PKD1 mutations were identified in 65%,
PKD2 in30% and PKHD1 in all 8 ARPKD cases. The majority of the patients had hypertension (78%)
and flank pain (62%). In the current study, the mean eGFR was 52 + 10 mL/min/1.73m?. AVPRA
inhibitors also decreased the rate of disease progression (trend level <= 0.001), but neither dual

- /
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e ™
management nor conventional anti hypertensive therapy brought patients’ BP into the target range in

72% patients.

Conclusion: PKD has also been linked with PKD1, PKD2 and PKHD1 genes mutations. Although
imaging and genetics help in early detection of the disease, vasopressin receptor antagonists hold great
potential in treating the disease and reversing the condition. Targeted therapy enhances disease
prognosis in PKD.

Keywords: Polycystic Kidney Disease, Genetics, Diagnosis, Management.

- J/

Introduction

Polycystic Kidney Disease (PKD) is an autosomal disorder that involves the development of renal cysts
disrupting normal kidney function and causing hypertension, CKD, and ESRD. ADPKD is by far the
most common form of PKD and the only type that has been shown to be genetically linked. ADPKD,
due to PKD1 and PKD2 gene mutations, is the commonest hereditary CKD with a global prevalence of
1 per 1000 population [1,2]. ARPKD that is associated with mutations in the PKHDI gene is less
common but more severe, and patients with the condition usually develop the disease in infancy and
early childhood [3].PKD presents an incredibly diverse clinical picture: 78% of patients complained of
hypertension, while 44% reported flank pain, 17% —hematuria, and 47% — progressive deterioration of
renal function. Extra renal related complications like renal cysts in liver, intracranial aneurysms, and
cardiac ailments are also observed in the patients [4,5]. It remains most important to diagnose erection
dysfunction and that should be done early, to allow the doctor to prevent the disease to progress and to
prevent complications.Over the past few years, there have been developments in genetic testing and
imaging that have made diagnosis of PKD earlier possible. Molecular diagnostics helps to understand
the genes causing the change in disease and imaging such as ultrasonography and magnetic resonance
imaging (MRI) support assessment of the location and degree of cystic [6,7]. Treatment of PKD
involves interventions aimed at controlling factors that might worsen prognosis alongside
pharmacologic therapies and renal replacement therapy in selected patients. Blood pressure
management is central and depends upon the RAAS inhibitors that belong to core treatment [8]. New
approaches to therapy, for example, vasopressin receptor antagonists (like tolvaptan) have been shown
to reduce the rate of cyst growth and preserve renal function [9,10].However, there are issues which
have persisted which include high variability of symptoms and clinical presentation, and paucity of
data on medium to long term outcomes regarding newly developed treatments. The goals of this work
are to review the current knowledge about the genetic background of PKD, diagnostic tests, and

treatment approaches to assess the efficacy of those interventions for PKD patients.
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Methods

The present A cross-sectional study took place in a Urology Department MTI BKMC/MMC Mardan
Pakistan Overall 150 patients with PKD were enrolled from genetic diagnosis, radiological evidence or
clinical record. Initially, enrollment criteria were as follows: patients aged between 18 and 70 years
with histologically confirmed PKD. These other genetic renal disorders/ pathological conditions or
incomplete records formed the basis of exclusion criteria.Data on basic patient characteristics and
pathology included age, sex, kidney function tests, blood pressure, and presence of classic PKD
symptoms; genetic mutation data were PKD1, PKD2, PKHD1. CT examination data (e.g., cyst size and
location) and treatment actions, such as antihypertensive drugs and vasopressin antagonist drugs, were
recorded. Ethical approval was sought and patients’ consent was not required because the study

involved nalysis of data collected from patient files.

Data Collection

The patients’ clinical information was obtained from the electronic medical records including but not
limited to demographic characteristics, genetic test results, imaging studies and treatment response.
Interviewees’ data was only analyzed in a way, which did not compromise on their identity, thus

patients’ information was kept very private.

Statistical Analysis

Thus, the interpretation of collected data was done with using the aid of SPSS version 22.0. Numerical
data was presented by mean + standard deviation while categorical data was presented with frequency
and proportions. For testing association, independent t-tests and chi-square were conducted, and p-

value of <0.05 was used to determine significance.

Results

A total of 150 PKD patients were included (mean age: 42.3 = 9.6 years, 58% male). PKD1 gene
mutations were found in 65% by genetic testing while PKD2 was found in only 30% of ADPKD. Both
ARPKD patients tested for the PKHDI1 gene mutation as did both members of all families.
Hypertension was found in 78% of the cases, and flank pain in only 62% Bilateral cystic kidneys were
depicted on imaging in 90% of cases, while 40% of patients also had hepatic cysts. The mean eGFR was

52 £ 10 mL/min/1.73 m?. Compared to patients who did not receive vasopressin receptor antagonists,
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the latter revealed the slower decline in eGFR (p <0.05). Systolic BP was controlled to < 140 mm Hg in

72% patients on RAAS inhibitors, and overall, disease progression was slower in patients on emerging

therapies.
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78%

Hypertension Flank Pain
Symptoms

Table 1: Demographic Characteristics

Demographic Characteristics | Values

Mean Age (years) 42.3

Male (%) 58.0

Female (%) 42.0
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Table 2: Genetic Mutations in PKD

Genetic Mutations | ADPKD (%) | ARPKD (%)
PKD1 65.0

PKD?2 30.0

PKHDI 100.0

Table 3: Symptoms in PKD Patients

Symptoms Prevalence (%)
Hypertension | 78
Flank Pain 62
Hepatic Cysts | 40

Table 4: Treatment Outcomes in PKD

Treatment Outcomes Improved Outcomes (%)
Vasopressin Receptor Antagonists | 72
RAAS Inhibitors 65
Standard Therapy 50
Discussion

The results of this study share the results of and build upon earlier research about the genetic factor,
identification and treatment of Polycystic Kidney Disease (PKD). The present research work offers an
important understanding of genetic mutations in PKD, its clinical presentation, and effectiveness of
management interventions. we also showed that out of 25 ADPKD patients, 16 (64%) had PKD1
mutations, 7 (28%) had PKD2 mutations, which is in line with findings of other authors’ also
highlighting the PKD1 mutations as more frequent in ADPKD [11,12]. It is for this reason that PKD1-
associated mutation is said to lead to an earlier onset and more aggressive disease process compared
with PKD2 mutations that are associated with milder disease expression. This study supports these
observations, because patients with mutations in PKD1 had lower eGFR and higher prevalence of
hypertension [13]. imaging findings showed cystic renal disease in 90% of the patients with or without
cystic liver disease in 40%. These results are similar to the study by Pei et al. who highlighted
comparable rates of renal and extra-renal cystic disease in ADPKD patients [14]. The increasing
incidence of hepatic cysts applies a holistic approach and necessarily interdisciplinary in
treatment.Hypertension was present in this study at 78% which is in agreement with Schrier et al in a

study that showed hypertension as one of the most common complications of PKD.
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Stages 1-3 of PKD are characterized by essential hypertension, which is partly due to abnormally high
activity of the RAAS; therefore, therapy should be directed at this system. In this study, RAAS
inhibitors maintained the blood pressure in the population with a rate of 72% as earlier studies
illustrating that significantly improved CV morbidity and renal diseases [ 16].Newer approaches of cost
effective drugs including vasopressin receptor antagonists for example tolvaptan are widely embraced
as modifiers of diseases. In this analysis, tolvaptan treatment resulted in reduced rate of eGFR decline
compared to placebo (p <0.05). These results align with the findings of the TEMPO 3:4 and REPRISE
study to define the efficacy of tolvaptan in controlling cyst growth rate and improving renal function in
ADPKD [17]. However, in concordance with prior reports, potential hepatotoxicity makes patient
monitoring crucial during the therapy [18].Even with the improvements in management seen here, this
work underscores the limitations that stem from heterogeneity in PKD. This is why all patients merit
individualized care because climacteric varicosity affects distinct individuals differently in terms of
clinical features, rate of progression, and response to various forms of interventions. More recent
advancements in gene editing like CRISPR-Cas9 have a shot at direct genetic targeting that could offer
cure related interventions in the future [19,20].in summary, the results of this study support the need of
early genetic identification of PKD and the comprehensive and effective treatment plan
implementation of PKD treatment, in addition to new therapies into clinical practice. Future study must

continuously investigate the effectiveness of long term result and safety of new treatment procedure.

Conclusion

Polycystic Kidney Disease (PKD) is a complex genetic disorder driven by mutations in PKD1, PKD?2,
and PKHD1 genes. Early diagnosis through genetic testing and imaging, combined with therapies like
vasopressin receptor antagonists, can significantly improve outcomes. Individualized management

strategies remain pivotal in mitigating disease progression and complications.

Limitations

This study was limited by its cross-sectional design, which restricted the assessment of long-term
outcomes. Additionally, the single-center approach and relatively small sample size may limit the
generalizability of findings. Variability in clinical presentations among patients posed challenges in

standardizing data collection and analysis.
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Future Directions

Future research should focus on longitudinal multicenter studies to evaluate long-term outcomes of
emerging therapies. Advances in gene-editing technologies like CRISPR-Cas9 hold promise for
developing curative interventions. Further exploration of personalized treatment protocols based on

genetic profiling may optimize disease management and patient outcomes.
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