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ABSTRACT

Introduction

Depressive disorders represent a significant health problem worldwide. With the development

of pharmacotherapy, selective serotonin reuptake inhibitors (SSRIs) and serotonin-

norepinephrine reuptake inhibitors (SNRIs) have become preferred therapeutic options. SSRIs

are the most commonly used first-line medications, but there are controversies regarding their

efficacy compared to SNRIs.

Aim of Study
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The aim of this study is to analyze the differences between two groups of drugs – SSRIs and

SNRIs – in the treatment of depression and to try to identify on this basis a group of drugs that

should be used as first-line drugs in the treatment of depression.

Materials and Methods

This review was conducted by searching scientific publications on PubMed and Google

Scholar. The analysis took into account a number of studies comparing individual drugs from

both groups of drugs, and then concisely summarized their conclusions.

Conclusion

The review of the literature and clinical trial results shows that no single universal group of

medications can be identified for depression therapy. The choice should be tailored

individually to each patient, taking into account the symptoms of their illness and the side

effects of previously used medications. At the same time, the review highlighted the need for

further research into the types of treatment for depressive disorders.

Keywords: depressive disorders, depression, SSRIs, SNRIs, mental health, depression

treatment, serotonin, norepinephrine
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Introduction

Depressive disorders are a serious illness widely prevalent around the globe, with a

continuously increasing number of new cases. Consequently, the first antidepressants from the

monoamine oxidase inhibitors (MAOIs) and tricyclic antidepressants (TCAs) groups emerged

in the 1950s.(1, 2) However, these medications were characterized by numerous side effects,

leading to their replacement by selective serotonin reuptake inhibitors (SSRIs) and serotonin-

norepinephrine reuptake inhibitors (SNRIs).(1)

The medications most commonly utilized by primary care physicians in treating this condition

are predominantly SSRIs.(3) This choice has been a topic of much controversy, as early

hospital studies from 1987 highlighted the advantages of SNRIs over SSRIs.(4) Meanwhile,

many other studies have presented two opposing views—one favoring SSRIs and the other

indicating greater benefits of SNRIs in depression therapy.

This has created a platform for extensive academic discussion without a clear winner

emerging, raising the question: Would changing the first-line medication for treating

depression from SSRIs to SNRIs provide sufficient benefits to warrant such a switch?

Depression

Depression is the most common psychiatric disorder, affecting one in six individuals during

their lifetime.(5) The accelerating pace of life, various social factors such as global unrest,

armed conflicts, economic crises, and the recent COVID-19 pandemic contribute to a

persistent increase in depression cases worldwide.(6) According to WHO projections, by 2030,

depression will be the most prevalent disease globally.(7, 8)

It is essential to underscore the debilitating nature of this illness. It gradually wreaks havoc on

the body, affecting multiple systems.

The most characteristic symptoms include low mood, anhedonia, apathy, and reduced

psychomotor activity, which encompasses slowed thinking, hypomnesia, motor retardation or
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inhibition, increased fatigue, anxiety, and cognitive impairments concerning oneself and one's

environment.(9)

Symptoms also pertain to circadian rhythm disturbances—insomnia, excessive sleepiness,

increased REM phase frequency, and decreased NREM phase duration—which further

exacerbate the aforementioned symptoms.(10)

Depression can also manifest through less obvious symptoms that arise across various

systems, creating a diverse array of somatic symptoms. Among these are gastrointestinal

disturbances such as stomach pain, bloating, nausea, vomiting, heartburn, gastroesophageal

reflux, constipation, and diarrhea.(7)

The mechanisms underlying depression are complex and multifactorial. To this day, numerous

theories regarding its onset exist, necessitating further research aimed at fully elucidating this

condition's etiology and developing optimal therapeutic agents. Currently accepted theories

include neurotransmitter and receptor hypotheses, hypothalamic-pituitary-adrenal (HPA) axis

hypothesis, cytokine hypothesis, neuroplasticity hypothesis, and systemic influence

hypothesis.(8, 11)

The action of SNRIs, SSRIs, and TCAs

Drugs in the SNRI group, like TCAs, inhibit the reuptake of serotonin and norepinephrine;

however, similar to SSRIs, they do not have clinically significant affinity for adrenergic,

cholinergic, or histaminergic receptors. Consequently, they cause significantly fewer side

effects, especially regarding cardiotoxic and cholinergic effects.(12) Additionally, they tend to

act somewhat faster compared to TCAs.

Selective serotonin reuptake inhibitors (SSRIs), on the other hand, provide a highly selective

blockade of the serotonin transporter responsible for the reuptake of this neurotransmitter

from the synaptic cleft, having virtually no effect on norepinephrine transporters as seen with

SNRIs. The therapeutic index of SSRIs is considerably broader than that of TCAs, and like

SNRIs, they have a significantly narrower range of side effects.(11)

Discussion - Comparison of SSRIs and SNRIs



6

The comparison of SSRIs and SNRIs in the treatment of depression should be multifaceted

and based on several key aspects such as efficacy, side effect profile, and onset of action.

Research shows that both drug groups are effective in treating depression. However, there are

differences in their effectiveness. A substantial amount of literature and studies have

compared specific medications from both groups.

As early as 1996, a comparison of these two drug groups was undertaken in a double-blind

trial that evaluated the safety profile and efficacy of venlafaxine against fluoxetine. The

results indicated that it is possible to equate these medications in both respects.(13)

Another double-blind, placebo-controlled trial from 1999 compared the efficacy and safety of

extended-release venlafaxine (XR) and fluoxetine in outpatients with major depression and

comorbid anxiety disorder, showing a significant advantage for the former. The response rate

was 43% in the placebo group, 67% in the venlafaxine XR group, and 62% in the fluoxetine

group. It is also important to note the discontinuation rates due to side effects: 5% for placebo,

10% for venlafaxine XR, and 7% for fluoxetine.(14)

A different double-blind trial conducted in the same year compared treatments for severe,

treatment-resistant cases of depression using venlafaxine and paroxetine. The trial

demonstrated that venlafaxine was more effective in treating such severe cases.(15)

A few years later, in 2001, a similar study compared the effects of venlafaxine (SNRI) and

fluoxetine (SSRI) in patients suffering from depression with accompanying anxiety. A double-

blind trial assessed the treatment outcomes of both medications. The final visits of patients

participating in the study showed statistically significant efficacy of venlafaxine compared to

fluoxetine, with overall treatment response rates of 75% for venlafaxine and 50.7% for

fluoxetine. Sustained responses (lasting over two weeks) were observed at rates of 57.8% and

43.3%, respectively. At the final visit, remission rates were 59.4% for venlafaxine and 40.3%

for fluoxetine.(16)

Between these studies, several others comparing the same medications were conducted,

yielding comparable results to those presented. However, basing the analysis solely on one

representative from each drug group would be a mistake.
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Around the same time, in 1997, a study was conducted where patients suffering from

depression with episodes of anger were treated with one of the following medications:

norepinephrine reuptake inhibitor (desipramine), SSRI (sertraline or paroxetine), or SNRI

(venlafaxine). The analysis conducted during this study indicated no differences in therapeutic

effects.(17)

In 2000, a 24-week double-blind trial compared venlafaxine again, but this time with

paroxetine. By week six, treatment response occurred in 55% of patients treated with

venlafaxine and 29% with paroxetine. By week twelve, this result increased favorably for

venlafaxine—59% to 31%. Notably, the rate of treatment discontinuation due to various

reasons, including side effects, was reported at 39% for patients on venlafaxine and 26% for

those on paroxetine.(18)

Two additional studies from 2004 and 2006 presented comparisons involving another SNRI—

duloxetine—against paroxetine and placebo in double-blind trials. The results in both cases

were very similar; significant improvements were observed in both duloxetine and paroxetine

groups compared to the placebo group. However, duloxetine exhibited a higher efficacy rate

than paroxetine. At the same time, the rate of treatment discontinuation due to side effects did

not significantly differ between both drugs compared to placebo.(19, 20)

In 2004, another study utilized extended-release venlafaxine (XR), comparing it this time with

escitalopram. Analyses indicated that treatment with both medications was equally effective;

however, patients treated with escitalopram achieved sustained remission significantly faster

than those treated with venlafaxine. Additionally, treatment with venlafaxine was associated

with more frequent side effects such as nausea, constipation, increased sweating, and

withdrawal symptoms after treatment cessation more often than with escitalopram.(21)

The same SNRI, namely extended-release venlafaxine (XR), was compared in 2005 and 2006

in two independent studies using a double-blind design against sertraline. Both studies

demonstrated that treatment with either medication led to significant improvements in

symptoms and, consequently, quality of life. The final therapeutic effects were comparable in

both groups, although the percentage of individuals responding to treatment and achieving

final remission was slightly higher with venlafaxine. According to the authors of the studies,

this difference did not have a significant clinical impact. It is worth noting that the use of
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sertraline may be associated with less severe withdrawal symptoms and a reduced risk of

increased blood pressure.(22, 23)

The following year, in 2007, another study compared duloxetine with two SSRIs—fluoxetine

and paroxetine. The remission rate for depression with all doses of duloxetine was 40.3%

compared to 38.3% for the mentioned SSRIs. For patients with less severe depression, the

remission rate was 46.5% for duloxetine and 51.7% for the two SSRIs. In both cases, the

authors considered these differences statistically insignificant. The only exception was among

patients suffering from more severe depression, where the remission rate was 35.9% for

duloxetine and 28.6% for the two SSRIs. This difference was deemed statistically significant

by the authors, which may indicate a greater efficacy of SNRIs in treating more severe forms

of depression.(24)

In the same year, 2007, results from two independent double-blind studies comparing the

effects of an SSRI (escitalopram) and an SNRI (duloxetine) were published, conducted over

periods of 8 weeks and 8 months.(25, 26) In both the shorter and longer studies, the speed and

efficacy of drug action were comparable, theoretically providing patients with similar

therapeutic outcomes within the same timeframe.

A study comparing venlafaxine with one of the largest groups of SSRIs (fluoxetine, sertraline,

paroxetine, fluvoxamine, and citalopram) was conducted a year later.(27) The double-blind

trial using placebo showed that venlafaxine had superior efficacy in treating depression only

compared to fluoxetine; no significant differences were found with other SSRIs.

The following year, a comparison was made between escitalopram—introduced into global

treatment in the 21st century—and two leading SNRIs: duloxetine and venlafaxine. The

analysis revealed better efficacy and tolerability for escitalopram compared to the SNRIs

being compared. Additionally, the group of patients taking escitalopram had a significantly

higher clinical response rate (73% vs. 44%) and remission rate (62% vs. 41%).(28)

A broad analysis of side effects among TCAs, SSRIs, and SNRIs(29) indicated that while side

effects are less frequent and less severe than with TCAs, they are still present with both drug

groups. There is a cardiovascular risk associated with both groups; SSRIs, particularly

citalopram, are associated with a risk of QTc interval prolongation.(30) In contrast, SNRIs

carry a risk of hypertension that is minimal with SSRIs.(31) Both SSRIs and SNRIs are
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associated with dry mouth symptoms, however, this risk is significantly higher with

SNRIs.(32) Gastrointestinal symptoms such as nausea, vomiting, diarrhea, or constipation are

present in both groups but are reported more frequently with SNRIs, particularly

venlafaxine.(13) Up to 80% of patients undergoing depression therapy report issues related to

sexual dysfunction.(33) Studies have shown that highly selective serotonin antidepressants

such as citalopram, fluoxetine, paroxetine, sertraline, and venlafaxine exhibit the highest rates

of overall sexual dysfunction.(4, 34, 35)

An important consideration is also the treatment of additional symptoms often co-occurring

with depression. Studies have shown that both groups have additional therapeutic possibilities;

both have anti-inflammatory properties as well.(36) However, there is a lack of reports

regarding the effectiveness of SSRIs in treating pain. Such reports are widely documented for

SNRIs.(37)

Lastly, yet often overlooked aspect is the financial issue and broad availability of medications.

An analysis considering drug prices, treatment for side effects, and long-term effectiveness

conducted in Sweden shows that escitalopram is the most cost-effective option for treating

depression in over 85% of cases compared to both venlafaxine and duloxetine.(38) It should

be noted that the prices of these medications do not significantly differ from one another.

Conclusions

Both drug groups have a significant number of advantages that can be utilized in everyday

medical practice. Selective serotonin and norepinephrine reuptake inhibitors (SNRIs)

demonstrate therapeutic potentials similar to those of selective serotonin reuptake inhibitors

(SSRIs). However, there are some differences in their effectiveness. SNRIs may have an

advantage over certain SSRIs as a first-line treatment for mild to moderate depression,

although some SSRIs, including escitalopram, may prove to be more effective. Many studies

have shown that higher rates of therapeutic efficacy in treating severe and treatment-resistant

depression can be achieved with SNRIs.

SSRIs, as demonstrated in numerous studies, are generally better tolerated than SNRIs,

making them the preferred choice in depression therapy. Research has indicated that patients

taking SNRIs often report more side effects compared to those on SSRIs, which could lead to



10

a higher rate of treatment discontinuation. Nevertheless, SNRIs may be more beneficial for

patients with comorbid anxiety disorders or chronic pain conditions. This does not imply that

SSRIs are entirely free from side effects, such as sexual dysfunction.

Additionally, studies show that the onset of action is comparable for both drug groups,

allowing patients to expect similar therapeutic effects within a similar timeframe. Cost

remains a separate issue, with both options currently being optimally accessible for patients

with average incomes.

In summary, the choice between SSRIs and SNRIs should be tailored to the individual needs

of the patient, considering the side effect profiles. Therefore, it is not possible to

unequivocally identify a superior drug group. This should serve as guidance for primary care

physicians to thoroughly analyze the symptoms of depression presented by each patient,

which can vary widely. Only based on this assessment, taking symptoms into account, should

both the efficacy of the medication and its side effect profile be considered.

At the same time, attention should be drawn to the need for further research on optimizing

depression therapy.
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