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Abstract

Background: Unexplained infertility (UI) affects a significant portion of couples worldwide, posing challenges for effective treatment.
The prognostic nutritional index (PNI), traditionally used in oncology, has been adapted to evaluate reproductive outcomes, particularly
in the context of in vitro fertilization (IVF). Method: This study analyzed 198 non-obese couples undergoing IVF for Ul at a tertiary care
center between February 2023 and December 2024. This study assessed the correlation between the PNI, comprehensive hematological
profiles, and IVF outcomes, including embryo quality and pregnancy. The PNI was obtained through serum albumin and lymphocyte
counts. Results: The PNI was elevated in the high-quality embryos (51.65 4 5.09) compared to those of mild-quality (48.10 £ 2.82)
and low-quality (44.20 &= 4.16) (p = 0.0001). A higher PNI was associated with improved embryo quality, with an odds ratio of 11.859 (p
=0.0001) for higher quality embryos. Other inflammatory markers did not demonstrate a predictive value for IVF outcomes (p > 0.05).
The PNI yielded an area under the curve (AUC) value of 0.895 (95% confidence interval (CI): 0.85-0.94; p = 0.001), indicating robust
discrimination. At a cutoff of 46.5, the PNI demonstrated 81.2% sensitivity and 80.1% specificity, further underscoring the potential
of this index as a discriminative marker. Conclusions: The PNI serves as a strong indicator of IVF outcomes, correlating directly with
embryo quality and the success of fertility treatments. Moreover, the predictive potential of the PNI for embryo quality in reproductive
medicine highlights the intersection of nutritional and immunological status with reproductive health, offering a framework for enhancing
clinical assessments in IVF.
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1. Introduction ize treatment approaches, potentially reducing the physical,
emotional, and financial burden associated with infertility
treatments [8]. In that term, novel researches are expected
to explain the interplay between overall health and repro-
ductive success, offering a new framework in reproductive

medicine [9,10]. Ultimately, this could lead to more com-

Infertility is defined as the inability of a couple to
achieve pregnancy after engaging in unprotected regular
sexual intercourse for a year or longer, necessitating med-
ical intervention for diagnosis and treatment. It affects
around 15-25% of couples worldwide, and a significant

portion of cases are classified as unexplained infertility
(UD), where standard diagnostic procedures fail to identify
clear causes [1,2]. Despite the availability of advanced di-
agnostic tools, Ul remains a significant challenge, high-
lighting the need for innovative prognostic tools to pre-
dict and improve the outcomes of treatments like in-vitro-
fertilization (IVF) [3,4].

The prognostic nutritional index (PNI), originally
evaluates cancer patients’ nutrition and immune condition,
has recently been studied for its potential to predict out-
comes in various medical fields, including reproductive
medicine [5,6]. It combines serum albumin and lymphocyte
measurements, which reflect nutrition status and systemic
function, two factors critical to reproductive health [7]. In-
corporating systemic markers into IVF outcomes can im-
prove the accuracy of predicting IVF success and personal-

prehensive treatment approaches that address the reproduc-
tive system and other aspects of patients’ overall health.

This study examined the PNI and inflammatory hema-
tological parameters in non-obese couples undergoing IVF
for Ul by assessing embryo quality. By focusing on this
well-defined group of participants, the research aimed to
establish the relationship between these systemic markers
and IVF success rates, with the hypothesis that optimal PNI
scores and balanced hematological parameters are associ-
ated with improved reproductive outcomes.

2. Materials and Methods
2.1 Design and Population

The prospective observational cohort, including IVF
applications, was conducted at a single care center from
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February 2023 to December 2024. We analyzed 893 poten-
tial candidates for the study’s inclusion criteria and enrolled
198 non-obese couples diagnosed with Ul according to the
American Society for Reproductive Medicine guidelines
[11]. Couples were eligible for inclusion if they had a body
mass index (BMI) between 18.5 and 24.9 kg/m? and had
undergone at least one unsuccessful cycle of IVF without a
discernible cause. The inclusion criterion of BMI between
18.5 and 24.9 kg/m? was based on World Health Organi-
zation (WHO) guidelines defining normal weight, ensur-
ing a homogenous non-obese study population. Participants
were required to demonstrate adequate ovarian reserve, de-
fined as anti-miillerian hormone (AMH) >1.1 ng/mL, antral
follicle count (AFC) >5, and basal follicle-stimulating hor-
mone (FSH) <10 IU/L, to exclude cases of diminished
ovarian reserve. Exclusion criteria included known chro-
mosomal abnormalities, previous surgical interventions af-
fecting reproductive anatomy, and any systemic or autoim-
mune diseases influencing reproductive function.

2.2 IVF Procedures

Standard IVF protocols were employed. Ovarian
stimulation was initiated on the second menstruation day
using recombinant-FSH (r-FSH), with dosages adjusted
based on the ovary’s response analyzed via transvaginal-
ultrasonography (USG) and estradiol levels. Oocyte re-
trieval was performed 36 hours post-administered hu-
man chorionic gonadotropin (hCG) when at least 2 fol-
licles reached 18 mm in diameter. Fertilization was
conducted via conventional-IVF/intracytoplasmic injection
(ICSI), depending on quality. Controlled ovarian stimula-
tion commenced with recombinant FSH (150-300 [U/day)
on cycle day 2. Dosages were adjusted based on serial
transvaginal ultrasound and estradiol levels. Human chori-
onic gonadotropin was administered when two or more fol-
licles reached >18 mm. Embryo quality was assessed on
day five post-retrieval using the Gardner scoring system,
and based on embryo quality, participants were divided into
three groups: high-quality embryo (n = 45), mild-quality
embryo (n = 76), and low-quality embryo (n = 77).

2.3 Hematological Data Analysis

Samples were gained on the day of oocyte retrieval to
determine hematological profiles (Complete Blood Count,
CBC, inflammatory markers) and reproductive hormones
[FSH, luteinizing hormone (LH), Estradiol, prolactin]. The
formula of PNI: 10 x albumin (g/dL) + 0.005 x lympho-
cyte (per mm?). The inflammatory markers calculated were
neutrophil-to-lymphocyte ratio (NLR) as the ratio of abso-
lute neutrophil count to lymphocyte count, monocyte-to-
lymphocyte ratio (MLR) as the ratio of monocyte count
to lymphocyte count, platelet-to-lymphocyte ratio (PLR) as
the ratio of platelet to lymphocyte count, systemic immune-
inflammation index (SII) using the formula SII = Platelet x
Neutrophil/Lymphocyte count, and systemic inflammation

response index (SIRI) calculated by SIRI = Neutrophil x
Monocyte/Lymphocyte count.

2.4 Quality of Embryos

The outcome was the embryo quality, categorized
based on morphological criteria [12]. Based on embryo
quality, participants were divided into three groups: high-
quality, mild, and low-quality. It included the pregnancy
rate, implantation rate, take-home baby rate, and abortion
rate [13]. Implantation was defined as detecting a gesta-
tional sac via ultrasound two weeks after embryo transfer. It
was confirmed by fetal heartbeat detection six weeks post-
transfer.

2.5 Statistical Analysis

All statistical analyses were performed using SPSS
version 24.0 (IBM Corp., Armonk, NY, USA). Hypothe-
sis testing included independent sample #-tests, Chi-square
tests, and logistic regression models, as appropriate. Nor-
mality assumptions were tested with the Kolmogorov-
Smirnov test, and parameters violating normality (FSH in
high-quality embryos, Glucose and PNI in mild-quality em-
bryos, and platelet distribution width (PDW) in low-quality
embryos) were further verified using non-parametric anal-
yses (Kruskal-Wallis). Median values for these parameters
are explicitly presented alongside mean + standard devi-
ation (SD) to provide transparent interpretability of non-
normally distributed data. Levene’s test was utilized to
ensure homogeneity of variances. In cases where the as-
sumption of homogeneity was not met, Welch’s z-test was
employed instead of the standard #-test, as it provides ro-
bust estimates under unequal variances. The stepwise lo-
gistic regression analysis was conducted meticulously, fol-
lowing standard procedures, and receiver operating charac-
teristic (ROC) curve analyses were confirmed using Graph-
Pad Prism software Version 9.5.1 (GraphPad Software, San
Diego, CA, USA) for additional validation. The homogene-
ity of variances was verified using Levene’s test. Variables
with p-values < 0.05 in univariate analysis were included in
the multivariate models. The significance level was set at
0.05 for all analyses. A stepwise regression analysis was
performed to identify predictors of embryo quality, with
PNI, age, and biochemical abortion rates included as vari-
ables in the model. Adjusted R? values were calculated to
determine the explanatory power of each model. Logistic
regression, with a reported odds ratio, was used to explore
the association between embryo quality and PNI classifica-
tion. ROC curve was utilized to evaluate the discriminative
power of each index [PNI, metaphase II (MII)-1, MII-2, and
SIRI] within the study. An optimal cutoff point for each
variable was identified by balancing accurate positive and
true negative rates, specifically for PNI, using the Youden
Index to maximize sensitivity and specificity. Figures were
drawn using GraphPad.
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Table 1. Embryo quality and clinical outcomes.

Variables High-quality embryos Mild-quality embryos Low-quality embryos p value
(n=45) (n=176) (n="177)

Age, years 3145 30+6 31+ 6 0.491

BMI, kg/m? 24.1+£2.5 24.7+24 234426 0.006

Comorbidities
None 23 (51.1%) 42 (55.3%) 44 (57.1%) 0.811
Present 22 (48.9%) 34 (44.7%) 33 (42.9%)

History of gynecological surgery
No 42 (93.3%) 70 (92.1%) 76 (98.7%) 0.151
Yes 3(6.7%) 6 (7.9%) 1(1.3%)

IVF profile
Implantation rate, % 29.4 30.5 29.0 0.972
Clinical pregnancy rate, % 43.2 38.6 41.6 0.877
Take-home baby rate, % 24.4 25.6 23.0 0.972
Biochemical abortion rate, % 11.9 10.4 8.8 0.927
Clinical abortion rate, % 16.0 16.0 15.1 0.991
Total oocytes retrieved 13 9 12 0.051
MII oocyte number 10 7 9 0.109
MI oocyte number 1 1 2 0.848
GV oocyte number 2 2 0.494
Duration of infertility, % 11 9 0.456
Daily r-FSH dosage, % 232 256 247 0.936

BMI, body mass index; [VF, in-vitro-fertilization; MII, metaphase II; MI, metaphase [; GV, germinal vesicle; r-FSH, recombinant

follicle-stimulating hormone. Data are presented as mean + standard deviation (SD) for continuous variables and percentages

for categorical variables. Data are presented as mean 4+ SD for continuous variables and number (percentage) for categorical

variables. p-values were calculated using one-way analysis of variance (ANOVA) for continuous variables and Chi-square tests

for categorical variables. The Chi-square tests explicitly indicate the number of cases in each group. Statistical significance is set

at p < 0.05.

3. Results
3.1 Demographic and Clinical Comparisons

Age was broadly similar across the groups, and the
majority in each group reported no comorbidities, unlike
BMI (Table 1). Fertility outcome measures such as implan-
tation, clinical pregnancy, take-home baby rates, and abor-
tion rates showed no differences between the groups. High-
quality embryos slightly outperformed the others in terms
of clinical pregnancy and implantation rates. Similarly, the
number of oocytes retrieved and the daily dosage of r-FSH
used did not differ across groups.

3.2 Analysis of Embryo Quality

The analysis included a range of biochemical and in-
flammatory parameters, as shown in Table 2, Figs. 1,2,3.
Serum estradiol was lower in the low-quality embryo group
(29.0 £+ 4.6 pg/mL) compared to the high-quality (31.0
+ 8.2 pg/mL) and mild-quality (31.0 £ 6.3 pg/mL) (p =
0.004). Platelet-related indices showed distinct trends, with
mean platelet volume (MPV) being significantly higher in
the high-quality (11.50 £ 9.30 fL) than in the mild- (9.84
=+ 3.14 fL) and low-quality (9.50 £ 5.00 fL) (» = 0.0001).
Among inflammatory indices, the PLR was elevated in the
low-quality embryo (131.87 + 74.10) compared to the high-
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quality (110.80 £ 47.50) and mild-quality (104.30 + 58.60)
(» = 0.015). Similarly, the MII-1 was markedly higher in
the low-quality embryo (14.14 £ 13.75) compared to the
mild-quality embryo (9.33 £ 7.60) and high-quality groups
(8.01 &+ 7.97) (p = 0.001). Furthermore, the PNI demon-
strated a strong positive correlation with embryo quality.
The high-quality exhibited higher PNI (51.65 £ 5.09) com-
pared to the mild- (48.10 £ 2.82) and low-quality groups
(44.20 = 4.16) (p = 0.0001). Although anti-thyroid perox-
idase (A-TPO) appeared comparable across groups, a sig-
nificant difference was noted (p = 0.0411), suggesting po-
tential subtle immunological implications. Serum levels of
thyroid stimulating hormone (TSH), SIRI, and Urea (Ure)
showed borderline differences among groups (p = 0.068, p
= 0.053, and p = 0.051, respectively), warranting further
investigation.

3.3 Regression Analysis

In a stepwise regression analysis evaluating factors in-
fluencing embryo quality, three models were developed,
progressively incorporating the PNI, age, and biochemical
abortion rate as predictors. PNI showed a positive impact
on embryo quality, with a coefficient of —0.098, a standard
error of 0.019, a Beta of —0.560, and a highly significant
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Table 2. Embryo quality and comparison of laboratory and inflammatory parameters.

Variables High-quality embryos (n =45)  Mild-quality embryos (n=76) Low-quality embryos (n=77) p value
Glc, mg/dL 102.5 +36.6 101.4 + 34.1 94.7 +32.6 0.351
Ure, mg/dL 30 (25-36) 32 (25-36) 29 (25-36) 0.051
TSH, pIU/mL 3.36 +2.88 3.19 +£ 241 414 +£2.71 0.068
LH, mIU/mL 48+2.1 5.6+1.7 52422 0.100
FSH, mIU/mL 58+2.0 6.0+25 63+28 0.545
E2, pg/mL 31.0+£ 82 310+ 6.3 29.0 £ 4.6 0.004
PRL, ng/mL 11.6 £ 8.6 13.14+9.6 8.6+ 6.7 0.211
A-TG, IU/mL 5.4 (0-10.2) 5.5 (0-10.2) 5.8 (0-10.2) 0.079
A-TPO, IU/mL 247.5 (0-520) 240.5 (0-520) 252.5 (0-520) 0.0411
PLT, x10°/L 309.0 +91.2 288.4 +76.2 309.5 +81.6 0.259
MPV, fL 11.50 £+ 9.30 9.84 +3.14 9.50 & 5.00 0.0001
PDW, % 15.56 + 1.95 17.48 +£17.10 19.51 + 24.05 0.427
NLR, ratio 1.77 £ 1.02 1.42 £+ 0.65 1.68 + 0.97 0.078
MLR, ratio 0.18 £ 0.11 0.19 +0.11 0.21 +£0.12 0.326
PLR, ratio 110.80 £ 47.50 104.30 + 58.60 131.87 £ 74.10 0.015
MII-1, ratio 8.01 £7.97 9.33 +7.60 14.14 £ 13.75 0.001
MII-2, ratio 539 (180-880) 510 (180-880) 524 (180-880) 0.121
PNI, ratio 51.65 £ 5.09 48.10 +2.82 44.20 +4.16 0.0001
SIRI, ratio 544.1 + 320 420.4 +263.9 535.1 +398.5 0.053
SII, ratio 0.85 4+ 0.63 0.75 + 0.51 0.87 +0.70 0.455

Glc, glucose; Ure, urea; TSH, thyroid stimulating hormone; LH, luteinizing hormone; FSH, follicle stimulating hormone; E2,
estradiol; PRL, prolactin; A-TG, anti-thyroglobulin; A-TPO, anti-thyroid peroxidase; PLT, platelet count; MPV, mean platelet vol-
ume; PDW, platelet distribution width; NLR, neutrophil-to-lymphocyte ratio; MLR, monocyte-to-lymphocyte ratio; PLR, platelet-

to-lymphocyte ratio; PNI, prognostic nutritional index; SIRI, systemic inflammation response index; SII, systemic immune-

inflammation index. Data distribution was assessed using the Kolmogorov-Smirnov test. Variables with high standard devia-

tions relative to their means (suggesting non-normal distribution or heterogeneity of variance)—including Glucose, Ure, FSH (in
high-quality embryos), MPV, A-TG, A-TPO, PDW, MII-2, PNI (in mild-quality embryos), and SIRI—are presented as median
(interquartile range, IQR). Kruskal-Wallis test was applied for these variables. For normally distributed variables with unequal

variances, Welch’s ANOVA test was used. Remaining variables were analyzed using classical one-way ANOVA. A p-value <

0.05 was considered statistically significant.

t-value of =5.132 (p = 0.001). Excluded variables that did
not meet the inclusion criteria for the final models included
NLR, MLR, PLR, MII-1, MII-2, SII, and SIRI due to their
limited additional explanatory power. In the refined logis-
tic regression model, as given in Table 3, the analysis re-
vealed relationships between “Embryo quality”, “Implan-
tation” and PNI classifications (lower or higher than 52
value), particularly useful in clinical settings. Since PNI
was measured on the day of oocyte retrieval and precedes
embryo assessment, the regression results indicate that a
higher PNI significantly increases the likelihood of achiev-
ing better embryo quality (OR = 11.859, p =0.0001), rather
than embryo quality influencing PNI. Clinically, good em-
bryo quality was strongly linked to a favorable nutritional
status, making it a critical factor for patient assessment.
The odds ratio for implantation percentage was 1.077. This
finding implied that for each 1% increase in the implan-
tation rate, there was a 7.7% higher chance of the patient
falling into the higher PNI (p = 0.0234).

3.4 Prediction Analysis for Embryo Quality

The PNI yielded an area under the curve (AUC) of
0.895 (p = 0.001, 95% CI: 0.85-0.94), indicating a robust
discriminatory ability (Fig. 3). Conversely, the MII-1 and
MII-2 indices exhibited AUCs of 0.482 and 0.449, respec-
tively, failing to reach significance (MII-1: p = 0.72; MII-
2: p=0.303). The SIRI was analyzed using two different
measurements, producing AUC values of 0.574 and 0.525,
with neither yielding results (p = 0.130 and p = 0.607, re-
spectively). Despite showing moderate AUCs, these val-
ues imply limited predictive value for SIRI in this context.
In addition to the high AUC observed for the PNI, a cutoff
value 0f 46.5 was determined to yield an optimal balance of
sensitivity and specificity. At this threshold, PNI demon-
strated a sensitivity of 81.2% and a specificity of 80.1%,
further underscoring its potential as a reliable discrimina-
tive marker.

4. Discussion

The study focused on the significance of PNI and
hematological inflammatory profiles in forecasting the out-
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Fig. 3. The ROC analysis of PNI for high quality embryo. ROC, receiver operating characteristic.

comes of IVF interventions among non-obese couples who
are grappling with unexplained infertility. Optimum nutri-
tional and immunological status, gauged by well-balanced
hematological parameters and PNI, is strongly linked to
enhanced embryo quality and IVF triumph. These obser-
vations corroborate the considerable influence of overall
health on reproductive outcomes and suggest that incorpo-
rating comprehensive health assessments could fortify pa-
tient classification and tailor treatment strategies within re-
productive medicine.

In the context of IVF, immune inflammation is crit-
ical in the prognosis of multiple cancers and reproductive
medicine. A 2024 cohort study of women undergoing IVF
with a gonadotropin-releasing hormone (GnRH) antago-
nist protocol found that elevated SII values were signifi-
cantly associated with poorer outcomes—including lower
biochemical pregnancy, clinical pregnancy, implantation,
and live birth rates—even after adjusting for age, BMI,
AMH, and stimulation parameters. Notably, women in the
highest SII quartile had the worst IVF outcomes, suggest-
ing that a higher pre-IVF inflammatory state may negatively
impact implantation and pregnancy success [14]. Indices
such as PNI, SIRI, and SII [15]—typically studied within
the framework of oncological research—offer information
about the immune and nutritional factors that affect IVF.
PNI effectively combines albumin with lymphocytes and
reflects an individual’s nutrition and immunological status

[16]. The immune environment of the endometrium holds
considerable sway over the success rate of embryo implan-
tation. Lymphocytes are pivotal in maintaining the immune
equilibrium required for successful implantation and early
pregnancy [9,17].
SIRI and SIl—a systemic inflammation marker de-
rived from platelet, neutrophil, and lymphocyte counts in
peripheral blood—may possess relevant implications for re-
productive health assessment [18,19]. Elevated systemic
inflammation levels, denoted by a high SII, can unfavor-
ably impact ovarian function, embryo quality, and endome-
trial receptivity [19]. In a 2024 retrospective cohort, in-
vestigators evaluated various baseline inflammatory mark-
ers [including NLR, platelet count, PLR, C-reactive protein
(CRP), etc.] in IVF patients [20]. They found that lower
NLR was strongly predictive of successful pregnancy out-
comes after IVF. In multivariate analysis, NLR emerged
as an independent predictor of achieving pregnancy with
higher NLR associated with decreased odds of pregnancy,
whereas other markers like PLR or CRP did not retain inde-
pendent. NLR is a robust prognostic indicator for [IVF suc-
cess, reinforcing the idea that a lower systemic inflamma-
tory state lower NLR favors implantation. Another research
published on UI provides insight into immune-nutritional
indices in IVF. That study reported that higher levels of
systemic inflammation indices were associated with poorer
oocyte and embryo development in IVF. Women with el-
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Table 3. Regression coefficients for predicting implantation based on embryo quality.

Variables B-Coefficient ~ S.E. Wald  Exp (B) 95% CI p value
Implantation (%) 0.074 0.032  5.205 1.077 1.01to 1.147  0.0234
Embryo quality 2.473 0572 18721 11.859  3.8681t036.35 0.0001
Constant -10.444 2.055 25.828 - - 0.0001

“B” denotes the Beta Coefficient, indicating the effect of predictors on the outcome. “S.E.”
represents the Standard Error of this estimate, while “Wald” is a statistic testing the significance
of coefficients. “Exp (B)” is the exponential of the Beta Coefficient, showing the multiplicative
effect on the outcome. The “95% CI” provides the confidence interval for this effect, and the “p
value” indicates the significance of the findings, with values below 0.05 typically considered
significant. Variables were entered sequentially in the regression model: Embryo quality at
Step 1 and Implantation percentage at Step 2.

evated SII/SIRI had higher rates of embryo arrest and re-
quired higher gonadotropin doses, indicating an adverse
intra-ovarian environment [21].

As an index, PNI was validated as a prognostic poten-
tial in oncology studies [19,22]. However, their potential
role in predicting IVF success brings about an intriguing
convergence of nutrition, inflammation, and reproductive
medicine. In our analysis, PNI demonstrated noteworthy
variations, while most biochemical markers did not exhibit
significant differences across groups. The decline in PNI
from high to low embryo quality implies a direct associa-
tion between nutritional and immunological well-being and
embryo viability. Our regression analyses supported this
inverse relationship between PNI and embryo quality, in-
dicating that a lower PNI, indicative of inferior nutritional
and immune status, is linked to diminished embryo qual-
ity. This index may be attributed to the pivotal functions
of albumin and lymphocytes, components of PNI, in estab-
lishing a favorable physiological environment for embryo
implantation and development.

Moreover, our stepwise regression models demon-
strate the robust predictive capacity of PNI in comparison to
other inflammatory indices. The NLR, MLR, SII, SIRI, and
PLR failed to meet the inclusion criteria due to limited ex-
planatory power, underscoring the utility of PNI as a com-
prehensive and predictive index for [IVF outcomes. The lo-
gistic regression findings further corroborate the significant
impact of embryo quality on PNI classifications. Because
PNI was measured on the day of oocyte retrieval and there-
fore precedes embryo assessment, the observed association
indicates that lower PNI reflects a less favorable nutritional
and immune profile that is subsequently linked with poorer
embryo quality—rather than embryo quality exerting any
influence on PNI. From a clinical standpoint, monitoring it
could be helpful to as a valuable tool for embryo quality and
comprehending the overall health status of IVF patients.

The primary strength of this study lies in its system-
atic approach to investigating the interplay between nutri-
tional and immunological statuses represented by PNI and
their influence on IVF outcomes. Our findings underscore
the intrinsic connection between systemic health and repro-
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ductive success by controlling for confounding and comor-
bidities. However, it is important to acknowledge several
limitations. One limitation of our model is the exclusion of
hormone levels measured on the trigger day, such as serum
estradiol or LH, which may have potential predictive value.
These parameters were not available for all cases, limiting
their inclusion in a multivariate framework. Longitudinal
studies would better determine the temporal relationship
and causal pathways. Additionally, while we controlled for
various demographic and clinical variables, other unmea-
sured confounders may impact nutritional and reproductive
outcomes, including lifestyle factors, dietary habits, or ge-
netic predispositions. Given that prolactin levels showed no
statistically significant variation among the embryo-quality
groups, the current findings do not support any inference
about its regulatory or predictive relevance in this context.
It is also important to note that the study population may
not represent all IVF patients, potentially limiting the gen-
eralizability. Future longitudinal studies are necessary to
investigate the long-term effects of PNI on pregnancy suc-
cess, neonatal health, and live birth outcomes, which would
broaden the clinical relevance.

5. Conclusions

The study underscored PNI in monitoring the out-
comes of [VF treatments among non-obese couples experi-
encing unexplained infertility. PNI was directly correlated
with embryo quality, and a low PNI, indicative of poor nu-
tritional and immune status, was associated with reduced
embryo quality. In contrast, other inflammatory indices
such as NLR, MLR, SII, SIRI, and PLR exhibited limited
effectiveness compared to the potential of PNI. Clinically,
monitoring PNI can serve as a valuable and predictive pa-
rameter for analysis of embryo quality and understanding
the overall health status of IVF patients.
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