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INTRODUCTION

CDK 4/6 inhibitors are the mainstay in the treatment armamentarium of hormone positive 
metastatic breast cancer. The main toxicity of CDK4/6 inhibitor is Neutropenia and it is the dose 
limiting factor. 

We hereby present a case series on chronomodulated prescription of CDK4/6 inhibitor 
palbociclib and its effects on reducing heamatological side effects. 

CASE SERIES

Case 1

A 42-year-old female patient, diagnosed case of Ca Left Breast ypT3N1M1, invasive 
ductal carcinoma (IDC) grade  2 underwent wide local excision surgery on 21/6/2017, 
immunohistochemistry (IHC): Estrogen receptor (ER) +, progesterone receptor (PR) +, 
human epidermal growth factor receptor 2 (Her2) Neu followed by axillary lymph node (LN) 
dissection as correction surgery, suggestive of: 1/13 LN metastatic deposit. She defaulted on 
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further management and took Ayurvedic medications. She 
suffered recurrent lesion in left breast, for which simple 
mastectomy was done; her histopathology was reported as 
IDC grade II, p (pathological), T3 (tumour stage 3), LVI 
(lymphovascular invasion) PNI (perineural invasion). She 
further defaulted for 7  months. Her IHC done on 6/08/22 
was suggestive of ER+ve (Allred score 3+3=6); PR -ve her 2/
neu negative. Her positron emission tomography (PET) scan 
done on August 09, 2022, Small fluorodeoxyglucose (FDG) 
avid (2.6) left interpectoral LN, FDG avid (11.9) prevascular, 
bilateral lower paratracheal, precarinal, left infrahilar nodes 
in mediastinum l/m 9 × 12  mm in precarinal, FDG avid 
(10.54) left supraclavicular node ms 21 × 21 mm, Small FDG 
avid (7.3) aortocaval nodes. There were FDG avid (21.1) 
diffuse pleural thickening lesions along upper lobe of right 
lung and FDG avid (4.65) smaller pleural-based soft tissue 
lesions along left upper and lower lobe lung and along left 
diaphragmatic pleura. PET suggested of FDG avid (10.46) 
lytic destructive lesion at L2 vertebra causing collapse of 
vertebral body and large lytic FDG avid (16.7) expansile 
lesion involving entire sternum. She received 20  Gy in 5# 
palliative radiation therapy (RT) to dorsolumbar spine (DL) 
spine (Last Dose: August 18, 2022).

She received 6 cycles Inj. Adriamycin (50 mg/m2) 70 mg + Inj. 
Cyclophosphamide (500 mg/m2) 700 mg with Inj. Zoledronic 
Acid 4  mg (LD: January 2, 2023). Her FDG-PET CT done 
on 9 th January 2023 was suggestive of moderate reduction 
in size, extent and FDG avidity of previous metastatic lesions 
suggestive of favourable response. The patient was started on 
Inj. Leuprolide 22.5 mg depot IM every 84 days, T. Letrozole 
2.5 mg OD, and C. Palbociclib 125 mg OD × 21 days (patient 
was taking morning) from February 12, 2023. The patient 
was going into neutropenia after starting C. Palbociclib 
125 mg after 2nd cycle of chemotherapy.

As shown in Table 1, she was having grade 1 neutropenia, on 
chronomodulation her absolute neutrophil count improvised. 
Her endurance response is also highlighted in the Table 1.

Her serial follow up imaging was sggestive of favourable 
response. Her PET CT scan done on 17 January 2024 was 
suggestive of Stable disease. She is now post 11 cycles of 
tablet Palbociclib 125 mg. Patient is tolerating treatment well.

Case 2

A 51-year-old female patient, diagnosed with case of Ca Left 
Breast cT4bN2aM1 (skeletal metastasis), ultrasonography-
guided biopsy done on January 04, 2023, from left breast 
revealed IDC, Grade II. Her PET CT scan done on January 
10, 2023, revealed FDG avid (5.4) soft tissue lesion m/s 27 
× 41 × 32 mm in upper inner quadrant of left breast. Her pet 
scan further revealed FDG avid specific uptake value (SUV) 
of 6.1 in multiple Lymph Nodes in left axillary, retropectoral 
and internal mammary lymph nodes of size 29 × 21 
millimetre . FDG avid SUV of4.5 in prevascular, pretracheal, 
paratracheal, precarinal, and subcarinal nodes lymoh nodes 
of size 23 × 18 mm. FDG avid multiple lytic lesions; Bilateral 
scapulae and clavicles (SUV 4.1), multiple pelvic bones (SUV 
8.1) and multiple dorsolumbar vertebrae (SUV 8.4). IHC has 
done on September 18, 2023, ER + (Allred score 3 + 2 = 5), 
PR negative, Her2/neu negative. The patient received three 
doses weekly and two cycles three weekly Inj. Paclitaxel 
(175  mg/m2) and Inj. Carboplatin (area under the curve 
5) with Inj. Zoledronic acid 4 mg (LD: March 15, 2023). Her 
PET CT done on March 23, 2023, was suggestive of favorable 
response to treatment. The patient received 6th three weekly 
cycle chemotherapy with Inj. Paclitaxel (310  mg) and Inj. 
Carboplatin 650  mg with Inj. ZA 4  mg on last dose May 
19, 2023. Her PET CT report on routine follow-up scan 

Table 1: Change in total leukocyte count and absolute neutrophil count following chromodulated prescription of palbociclib 125 mg.

Date Hb  
(gm/dl)

TLC  
(dl)

Neutrophils  
(%)

Lymphocytes  
(%)

Monocytes  
(%)

Platelets ANC 
(counts/dl)

April 21, 2023 11 2050 52 40 6 161000 1040
May 26, 2023 10.2 2000 57 32 10 108000 1140
June 30, 2023 10.3 2690 57 35 6 138000 1482
July 20, 2023 10.8 2890 68 27 3 308000 1904
October 26, 2023 10.8 2700 74 21 3 162000 1998
November 23, 2023 11 2570 57 31 11 150000 1425
December 20, 2023 10.6 2550 61 29 8 157000 1525
CBC after patient started taking C. Palbociclib 125 mg OD afternoon after food

January 19, 2024 11.2 4900 64 19 16 180000 3036
February 29, 2024 10.7 6450 70 20 8 240000 4480
April 01, 2024 11.1 4690 55 32 12 163000 2530
May 03, 2024 11.2 3790 57 30 12 184000 2109
June 05, 2024 11.2 4350 +62 25 12 196000 2666

Hb: Hemoglobin, TLC: Total leukocyte count, ANC: Absolute neutrophil count, CBC: Complete blood count
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done on June 19, 2023, suggestive of reduction in size, 
extent, and FDG avidity of previous soft tissue primary 
lesion and LNs. Furthermore her PET scan revealed 
complete metabolic resolution of metastatic bone lesions 
Suggestive of favourable response to treatment. The patient 
was started on C. Palbociclib 125 mg OD and T. Letrozole 
2.5 mg OD from July 03, 2023. After 1st cycle of Palbociclib 
125  mg, the patient went into severe pancytopenia. As 
shown in Table  2, she was having grade  4 neutropenia 
and thrombocytopenia. She was treated with granulocyte 
colony stimulation factor, blood component, and antibiotic 
support. After she recovered, she was prescribed palbociclib 
although at a lower dose of 100  mg in the afternoon time 
(chronomodulated prescription of palbociclib), and as 
shown in Table 2, she not only recovered of the neutropenia 
but also recovered from thrombocytopenia as well.

The patient has now received 4th  cycle chemotherapy with 
C. Palbociclib 100 mg OD × 21 days and T. Letrozole 2.5 mg 
OD. The patient is tolerating treatment well.

Case 3

A 46-year-old lady, diagnosed case of carcinoma left breast, 
IDC, yrpT3N1M1 with skeletal and Lymph nodal metastasis 
with no comorbidities, presented to oncology outpatient 
department (OPD) at PMT, Loni with chief complaints of 
lump in left breast for 1 month. There is no significant family 
history. On June 9 2017 Bilateral Sonomammograpywas 
done which was suggestive of 21 × 18 mm lesion in left 
breast. Wide local excision of left breast lump was done on 
June 21 2017. IHC suggestive of ER + PR+ HER 2 NEU not 
amplified, defaulted treatment of 4 years presented with bony 
mets and pleural mets, the patient received external beam 
radiation therapy for symptomatic bony mets in dorsolumbar 
spine. The patient received 6 cycles Inj AC + Inj ZA. Whole 
body PET CT was suggestive of favourable respone. She was 

started on Inj Leuprolide depot 22.5  mg IM every 84  days 
with T. Letrozole 2.5  mg and Palbociclib 125  mg OD post 
3 cycles whole body PET scan was suggestive of favourable 
response. The patient received 15 cycles of chronomodulated 
Palbociclib 125 mg (3 weeks on, 1 week off) + T. Letrozole 
2.5  mg OD (LD: November 26, 2024) with PET s/o stable 
disease. As shown in Table 3, during these 15 cycles, she had 
grade 1 neutropenia which was reversible and limited which 
was reversible and was induced by co-morbid viral induced 
myelosuppression, which was reversed in the very next cycle.

Case 4

A 47-year-old lady, diagnosed case of carcinoma bilateral 
breasts, IDC, yrcT4bN3cM1 with multiple satellite nodules, 
with no comorbidities, presented to oncology OPD with 
complaints of lump in right breast for 2  years. There is no 
significant family history. FDG Pet was suggestive of dermal 
metastasis, subpleural mets. For which T. Letrozole 2.5mg 
OD and tab. Palbociclib 125mg (3 weeks on, 1 week off) was 
started. The patient received 12 cycles C. Palbociclib 125 mg 
(3  weeks on, 1  week off) + T. Letrozole 2.5  mg OD (LD: 
November 30, 2024). As shown in Table 4 she had just one 
episode of grade 1 neutropenia which was reversible.

Case 5

A 74-year-old lady, diagnosed case of carcinoma of left breast, 
IDC, cT4bN1M0, and a known case of hypertension for 
2 years, presented to oncology OPD with chief complaints of 
lump in left breast for 1  year. There is no significant family 
history. Bilateral sonomammography with axillary lymph 
node was done on August 16 2024 which was suggestive of 
3.5 × 2.9 × 3.3 cm irregular, lobulated region involving nipple 
areola complex (NAC) and upper outer quadrant (UOQ) of 
left breast. Biopsy histopathology report (HPR) was suggestive 

Table 2: Change in total leukocyte count and absolute neutrophil count following chromodulated prescription of palbociclib 100 mg.

Date Hb  
(gm/dl)

TLC  
(dl)

Neutrophils  
(%)

Lymphocytes  
(%)

Monocytes  
(%)

Platelets ANC 
(counts/dl)

July 28, 2023 10.4 2120 37 65 07 37000 630
August 03, 2023 8.9 1900 36 62 2 16000 684
Patient went into pancytopenia and was treated with granulocyte colony‑stimulating factor, blood components, and antibiotics
After recovering from pancytopenia, the patient defaulted further treatment for 6 months
CBC after patient started taking C. Palbociclib 100 mg OD afternoon after food from February 10, 2024
Date Hb  

(gm/dl)
TLC  
(dl)

Neutrophils  
(%)

Lymphocytes  
(%)

Monocytes  
(%)

Platelets ANC 
(counts/dl)

March 12, 2024 11.7 4380 46 44 10 156000 2014
April 19, 2024 10.7 4010 60 34 4 141000 2400
June 08, 2024 11.5 6120 63 29 7 218000 3843
Hb: Hemoglobin, TLC: Total leukocyte count, ANC: Absolute neutrophil count, CBC: Complete blood count, 
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of IDC, NST, Grade 2, MBRS: 3+2+1=6, IHC: ER+ PR+ HER 
2 NEU-, Whole Body PET CT was sugggestive of metastatic 
disease with FDG avid lytic lesion in D4, D5 vertebral bodies 
suggestive of skeletal metastasis (SUV 6.9), she was started tab. 

Palbociclib 125 mg + T. Letrozole 2.5 mg × 3 cycles, patient 
received 3 cycles tab. Palbociclib 125 mg (3 weeks on, 1 week 
off) + T. Letrozole 2.5  mg OD (LD: December 2, 2024). As 
shown in Table 5 she never had neutropenia.

Table 3: Total leucocyte count, Absolute neutrophil count and Platelet count following chronomodulated prescription of palbociclib 125 mg.

Haemoglobin 
(gm/dl)

TLC  
(dl)

Neutrophils  
(%)

Lymphocytes  
(%)

Monocytes  
(%)

Platelets ANC 
(counts/dl)

12.1 5140 66 23 10 231 3366
11.6 4550 56 33 10 220 2520
11.5 8000 72 20 5 248 5760
11.1 6000 74 17 8 277 4440
11.2 4350 62 25 12 196 2666
11.2 3790 57 30 12 184 2109
11.1 4690 55 32 12 163 2530
10.7 6450 70 20 8 240 4480
11.2 4900 64 19 16 180 3136
10.8 2870 60 26 13 170 1680
10.6 2550 61 29 8 157 1525
11 2570 57 31 11 150 1425
11.2 3120 65 28 5 247 2015
10.8 2890 68 27 3 308 1904
10.3 2550 53 34 11 130 1325
10.3 2690 57 35 6 138 1482
10.2 2710 56 35 5 237 1512
10.4 3850 57 33 10 119 2166
10.5 4870 72 22 5 96 3456
10.2 5510 84 12 4 90 4620
9.6 4030 80 15 4 75 3200
10.2 2000 57 32 10 108 1140
10.8 3760 64 25 10 237 2368
10.1 2770 54 35 10 170 1458
11 2050 52 40 6 161 1040
10.6 6070 73 17 10 354 4380
9.5 4300 73 20 6 342 3139
9 6180 79 11 9 383 4819
8.7 9210 82 9 9 400 7544
10.5 7300 79 13 8 446 5767
9.4 6400 76 13 10 170 4864
9.6 2830 58 20 16 145 1624
9.3 1040 45 33 6 171 450
10.3 6320 72 20 6 231 4536
10.2 4800 74 17 8 227 3552
9.3 8570 85 8 5 228 7225
9.6 7840 64 26 8 405 4992
9.8 10760 78 17 4 352 8346
TLC: Total leukocyte count, ANC: Absolute neutrophil count, CBC: Complete blood count
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Case 6

A 46-year-old lady, diagnosed case of carcinoma left 
breast, IDC, pT2N1M1 with skeletal metastasis, with no 
comorbidities, presented to oncology OPD at PMT, Loni 
with complaints of lump in left breast for 5 months. There is 
no significant family history. On August 3 2023, Fine needle 
aspiration cytology (FNAC) was done which was suggestive 
of infiltrating duct carcinoma (IDC). Her Contrast enhanced 
computed tomography (CECT) Thorax revealed a 41 × 39 
× 42 mm soft tissue lesion in retro areolar region in outer 
upper quadrant (OUQ) and lower outer quadrant (LOQ) 
of left breast with minimal nipple retraction. CT revealed 
sclerotic foci in L2 vertebral body and right humeral head. 
Her CT scan further revealed a lytic focus in L1 vertebral 
body. Immuno histochemistry (IHC) was suggestive of 
estrogen receptor ER+ve, Progesterone receptor PR+ve HER 
2 / NEU-ve. 

Her Whole Body PET CT revealed FDG avid lobulated soft 
tissue lesion involving retro areolar region in upper outer 

quadrant (UOQ) and lower outer quadrant (LOQ) of left 
breast mass measuring 41 × 40 × 42 mm (SUV 14.1) left 
axillary and retropectoral lymph node (LN) measuring 13 × 
10 mm (SUV 3.1), lytic lesion involving D12 vertebral body 
(SUV 8.11). Patient received Tab Pabociclib 125mg (3 weeks 
on, 1 week off) + T. Letrozole 2.5 mg OD + 3 monthly Inj 
Zolendroni acid (ZA) 4 mg.
The patient has received 4  cycles C. Palbociclib 125  mg 
(3  weeks on, 1  week off) + T. Letrozole 2.5  mg OD 
(Last Dose: November 27, 2024). As shown in Table 6,  
she never had neutropenia.

DISCUSSION

By merely applying the knowledge of the circadian clock, we 
know that bone marrow stem cells (BMSCs)[1] are under the 
control of circadian rhythm and G1-S phase of cell division 
cycle occurs in the early morning period of solar day.[2] If we 
chronomodulate the CDK4/6 plasma peak level coincides 
with G1-S phase of BMSC, theoretically cytopenia may 

Table 5: Total leucocyte count, Absolute neutrophil count and Platelet count  following chronomodulated prescription of palbociclib 125 mg

Hb  
(gm/dl)

TLC  
(dl)

Neutrophils  
(%)

Lymphocytes  
(%)

Monocytes  
(%)

Platelets ANC 
(counts/dl)

12.2 10,710 63 24 9 317 6741
12.3 5800 30 56 13 231 1740
11.8 7600 46 36 12 273 3496
HB: Hemoglobin, TLC: Total leukocyte count, ANC: Absolute neutrophil count

Table 6: Total leucocyte count, Absolute neutrophil count and Platelet count  following chronomodulated prescription of palbociclib 125 mg

Hb  
(gm/dl)

TLC  
(dl)

Neutrophils  
(%)

Lymphocytes  
(%)

Monocytes  
(%)

Platelets ANC 
(counts/dl)

11.8 8710 57 20 7 268 4959
10.8 3710 59 30 5 252 2183
11 5380 61 20 4 268 3233
10.5 3900 61 26 7 224 2379
HB: Hemoglobin, TLC: Total leukocyte count, ANC: Absolute neutrophil count

Table 4: Total leucocyte count, Absolute neutrophil count and Platelet count following chronomodulated prescription of palbociclib 125 mg.

Hb  
(gm/dl)

TLC  
(dl)

Neutrophils  
(%)

Lymphocytes  
(%)

Monocytes  
(%)

Platelets ANC (counts/
dl)

11.8 4900 55 35 06 200 2695
8.1 5790 50 38 12 392 2850
9.6 7340 58 32 8 490 4234
8.8 3000 49 43 5 164 1470
10.7 7900 59 33 5 324 4661
9.8 4400 51 41 8 218 2244
HB: Hemoglobin, TLC: Total leukocyte count, ANC: Absolute neutrophil count
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occur, which again is the sign of CDK4/6 action, but is also 
the reason for its toxicity.[3]

The target cells/cancerous cells are not under the whims of 
circadian rhythm and may be in G1-S phase at any given 
time.[2] Thus, we may alleviate the toxicity to some extent 
if the dosing time is changed to late evening time instead 
of early morning or mid-day time of dose administration. 
Cause the peak plasma concentration of CDK4/6 inhibitor 
coincides with the G1-S transition phase of the healthy 
BMSCs.

Regarding pharmacokinetics of CDK4/6 inhibitor, its peak 
plasma concentration was achieved in 2–3  h after oral 
intake.[4] Hence, dosing and time of dosing may alter the 
hematological toxicity. This question needs to be answered 
by a large-scale data on timing of palbociclib administration 
and its effect on neutropenia. Regarding food intake and 
pharmacokinetic of palbocicilib, it has a modest role in 
modulating linear pharmacokinetics of palbociclib, for 
patients with normal absorption, food intake was not a factor 
altering palbociclib exposure.[5]

At the end, we have to prove the pharmacokinetic 
modulation, respecting the circadian rhythm to reduce 
toxicity of cell cycle-specific drugs, especially G1-S 
phase active chemotherapeutics. Hence, we suggest 
chronomodulated prescription of palbociclib so that peak 
plasma concentration is modulated to avoid G1-S phase of 
CKD4/6 inhibitors. We suggest afternoon 2–3 pm as the best 
time to chronomodulate palbociclib.

CONCLUSION

This case series suggests that chronomodulating the 
prescription of palbociclib a CDK4/6 inhibitor helps in 
reducing the hematological side effects of CDK4/6 inhibitors 
especially palbociclib. Limitations of our study is it’s a case 
series and  randomised multi centre trial may help in finding 

more robust data on the effects of chronomodulation on 
CDK4/6 inhibitors and their side effects.
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